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;350)();3()E! &%! FF<-"M! )! &%! 2?+)2! &%! -.</LM<! =*0! )! 3)>?@! &%! F#M! ,&! %&'! :*+&'! ,&!
5&(&5(3!0&+&+!1+3!;350)();3()E!'1;&5)*5!3%!#-M<!
G%'!;350)0'!23R*5)035)'!&+!%&'!&%&(()*+'!,&!-../!'E+!STU!)!VDSWSVS@!328!1+3!2)0R3+3!
,&!7*0'!,&!"F<"FM!)!"N<"IM@!5&';&(0)732&+0<!X80&+&+@! 0328K@!1+!;&5(&+030A&!,&!
7*0'!(*+'),&538%&!&%!VV@!TSWGUT$!)!GYS@!0*0!)!J1&!K'!4*5Z3!)+4&5)*5!3%'!*80)+A10'!;&5!
STU!)!VDSWSVS<!G+!2)0R3+3!&%!VV!*80K!1+!F<FHM!,&%'!7*0'!2&+05&!TSWGUT$!*80K!1+!
F<-NM!)!GYS!1+!F<.NM<!!
G%'!S9'!*80&+&+@!&+!%3!'&73!;5)2&53!;350)();3()E!&+!1+&'!&%&(()*+'@!&+05&!1+!.<N/M!
,&%'!7*0'!)!1+!#<LLM<!V&%!J1&!5&';&(03!3!%3!(30&A*5)3!$%05&'@!&%!;&5(&+030A&!,&!7*0'!
*'()%[%3!&+05&!1+!.<"/M!)!1+!-<IHM<!
V&5!\%0)2@!&%'!7*0'!+1%'! 'E+!1+3!2)+*5)3!J1&!735)3!&+05&!&+!.M! )! %9.<ILM!2&+05&!
J1&!&%'!7*0'!&+!8%3+(!*80&+&+!&+05&!1+!.M!)!1+!-<-/M!,&%'!7*0'<!
!"#$"%&'(%!"#$%&"#'(")%*"(+',#'-")%*) .*") *.*(('/0")$.)1$+.$2*0#)%*)3$#$.-04$)%*)5667)$) .$) ('-#$#)%*)
8$+(*./0$)
!
)*+,-%
./,-0/%
1#"/2,$%
)03,"+"% ),24"+"%
!0/50/%
1#"/2,$%
)67,-%
!"#$%&'() 9:;) 5<77) =;><) =;95) 79>6) >?6>9)
*+'%,$,-+$,.) 56@7<A) ?5@55A) 7>@9<A) ?<@;:A) 7?@5=A) ;;@5>A)
/0(%#1$,.) 55@;:A) 9=@;7A) 9<@75A) =>@5>A) =;@;<A) ;:@95A)
89:% "<INM! ""</"M! "/<HIM! "F<"FM! --<..M! H/<".M!
.;8<8.8% H<I"M! ""<IHM! "N<..M! "N<"IM! "F<""M! --<F-M!
..% -<"LM! #<F.M! F<"IM! F<FHM! L<##M! --<L/M!
98<=:9>% "<H-M! #<FLM! F<HFM! F<-NM! L<##M! "H<#FM!
=?8% "<N/M! #<.HM! F<.#M! F<.NM! L<IHM! "-<-LM!
8@A% .<N/M! "<I-M! -<NNM! -</.M! H<-HM! #<LLM!
>$2/0A% .<"/M! "<"#M! "<HHM! "<HHM! "<#.M! -<IHM!
B$"+5A% .<..M! "<.NM! "<-IM! "<-#M! "<NLM! -<-/M!
C#$A% .<..M! .<"HM! .<-"M! .<-HM! .<-LM! .<ILM!
!
!! "#!
$! %&!'&(%&!)*)!+,!-./-/.01/2&!+%!-+.31%!41567!8+! %+,!9/2+,!8+!.+0+.0&!-+515&!8+! %+,!
8(+,!+%+001/2,!0/2,18+.&8+,!-+.!5&%!8+!-/8+.!8+5+.412&.!:(12+,!813+.;201+,!,<=&2!
-./8(>5*!
!"#$"%&'&%!"#$%&'(%)*+',"#'-./0'1"'#"2"#20',")%)0'1"'30#2"&./0'1"'&"4'"&"22%./4'0&'!0#&0("/)'1"'50)0&6/70'1"'
89::'%';<<='
!
()**% +,,-%
!"#$%&'() >?><' ?@A;'
*+'%,$,-+$,.) >9B<>C' >:B@9C'
/0(%#1$,.) ?<B9>C' ?8B;8C'
./0% ?@*"@A! "B*"BA!
12.31245% "C*DEA! "E*"FA!
61% E*)DA! B*B)A!
/.% E*CBA! B*?EA!
57.% ?*)EA! B*DEA!
.82% ?*?@A! G!
.9:% G! ?*#DA!
6$;<=:% "*#)A! "*))A!
>$"?@:% D*)FA! "*?CA!
A#$:% D*)"A! D*?)A!
!
H25.+! %+,! +%+001/2,! 8+! "F@@! 1! ?DD#! ,<=&2! -./8(>5! 81I+.,/,! 0&2I1,*! J+%! :(+! 3&! &%!
2/4K.+!8<+%+05/.,!&%!?DD#!+,!5+2+2!L&1.+KM!?DD*DDD!+%+05/.,!4+2N,*!
J+.!&%5.&!K&28&O!8+,5&0&!:(+!PQR!=&!-+.8(5!4/%5,!I/5&25,!5/5!1!:(+!0/2512(&!,+25!+%!
-&.515! :(+O! +2!4156&2&! -+.! 9/2&! 8+! .+0+.0&! -+515&O! /K5M! (2!4&6/.! -+.0+25&5L+! 8+!
I/5,*!H%!"F@@!+%!-+.0+25&5L+!41567!8+!I/5,!/K512L(5,!+.&!8+!?@*"@A!4+25.+!:(+!+%!
?DD#!&:(+,5!-+.0+25&5L+!+.&!8+%!"B*"BA*!
H%!JSP!=&!4&2512L(5!+%!-+.0+25&5L+!8+!I/5,!41567!/K512L(5!+2!%+,!8(+,!+%+001/2,!6&!
:(+!+%!"F@@!+.&!(2!"C*DEA!1!+%!?DD#!(2!"E*"FA*!
T+,-+05+!%+,!+%+001/2,!8+!"F@@O!+%!JJ!=&!0.+,0(5!+2!-+.0+25&5L+!8+!I/5,!/K512L(5,!1!
=&! L(&2N&5! +2!4156&2&!)!-(25,U! =&!-&,,&5! 8+!E*)DA!&!B*B)A*!'/5! 1! &1VWO! +%!4&6/.!
0.+1V+4+25!+2!-+.0+25&5L+!41567!8+!I/5,!,<=&!-./8(>5!+2!HTP!:(+!+%!"F@@!/K5+21&!+%!
?*)EA!8+%,!I/5,!1!+%!?DD#!+%!B*DEA*!$!QPXGHRQ$!5&4KM!,<=&!.+L1,5.&5!(2!120.+4+25!
8+%,!I/5,!&0/2,+L(15!1!=&!-&,,&5!8+!E*CBA!&!B*?EA*!
H%! "F@@! +%! PYS! I&! /K5+21.! +%! ?*?@A! 8+%,! I/5,O! 1! +2! -/,5+.1/.,! +%+001/2,! +%!
-+.0+25&5L+!8+!I/5,!:(+!=&!0/4-.;,!=&!+,5&5!,+4-.+!123+.1/.!&!%<"A!1O!-+.!5&25O!+,57!
120%Z,!8125.+!8+! %&! 0&5+L/.1&!$%5.+,*!J+.!&%5.&!K&28&O! +%!P<,!I&!/K5+21.!+%!?DD#O! +2!
4156&2&O!+%!?*#DA!8+%,!I/5,*!
!! "#!
$%&'(! )*+,%-%! ./*! *0! 1*2-*3,%,4*! )*! 56,+! *3! '0%3-! 7%! %/4&*3,%,! 2*+1*-,*! 0*+!
*0*--863+! )*! "9::;! ./*! 2*12*+*3,%5*3! *0! <=>9?;!&*3,2*! ./*! *0! @<<A! %++60*8B! *0!
"=@C?=!
!"#$%&'()&*+,&-$.'/0,&01$2.$1.'$202.'$
D3!%./*+,!%1%2,%,!*+!12*+*3,*3!0%!1%2,8-81%-8E!8!0%!)8+,28'/-8E!4*642FG8-%!)*0+!56,+!
)*! 0*+! *0*--863+!)*!"9::! 8! @<<A!&8,H%3I%3,!&%1*+!)*! 0%! -8/,%,!)*!J%2-*063%=! K*2!
-%)%! 1%2,8,! -63+8)*2%,! *+! &6+,2*3! )6+! &%1*+! )*! 0*+! L63*+! )*! 2*-*2-%! 1*,8,%! )*!
J%2-*063%!183,%)*+!%&'!./%,2*!-6062+!*3!G/3-8E!)*0!1*2-*3,%,4*!)*!56,+!6',834/,+!
%! 0*+! )/*+! *0*--863+=! MN*+-%0%! )*! O! -6062+! -622*+163! %0+! ./%2,80+! )*! 0%! )8+,28'/-8E!
-63H/3,%!)*0+!)6+!%3P+!-63+8)*2%,+=!Q!1%2,82!)N%./*+,+!&%1*+!16)2*&!-63R8B*2!-6&!
+N7%3!)8+,28'/S,!*+1%-8%0&*3,!*0+!56,+=!
K*0! ./*! G%! %! 0%! 1%2,8-81%-8E;! )N/3%! '%3)%;! 6'+*25*&!./*! 0%!&%H62! 1%2,8-81%-8E! *3!
%&')/*+! *0*--863+! *+! )E3%! *3! *0+! )8+,28-,*+! )*! T%228FUT%3,! V*25%+8;! M*+! W62,+;!
D8B%&10*!8!V2F-8%=!Q!0%!&%H62!1%2,!)*!0*+!L63*+!)*!2*-*2-%!1*,8,%!)N%./*+,+!)8+,28-,*+!
0%! 1%2,8-81%-8E! (+! +/1*2862! %0! AO=9?=! XN%0,2%! '%3)%;! *0+! )8+,28-,*+! %&'! &*362!
1%2,8-81%-8E!%!0*+!*0*--863+!+E3!T%3,!Q3)2*/!8!Y6/!J%228+=!
!"#$%&%'"&%(!
!
)%*+#",-./,!"#$%"&'(")*+,*-.*/.%$"("/.(")*/,%*012,#*+,*%,(,%(.*/,$"$.*
!
$%0!8!-6&!16)*&!6'+*25%2!%!0%!Z84/2%!>=@;!%!0*+!*0*--863+!)*!"9::!W[\!%-63+*4/*8B!
/3!1*2-*3,%,4*!)*!56,+!+/1*2862!%0!><=C?!*3!&60,*+!)*!0*+!L63*+!)*!2*-*2-%!1*,8,%!
)*!J%2-*063%;!*+1*-8%0&*3,!*3!0*+!)*0+!)8+,28-,*+!)*!T%228FUT%3,!V*25%+8;!M*+!W62,+;!
V2F-8%;!D8B%&10*!8!W8/,%,!]*00%=!D3!-%358;!%!Y6/!J%228+!(+!63!6',(!*0+!1*2-*3,%,4*+!
)*!56,!&(+!'%8B6+=!D3!0*+!*0*-863+!)*!@<<A!W[\!-63,83/%!6',*383,!1*2-*3,%,4*+!)*!
56,! G62I%!*0*5%,+!1*2^! H%!36&(+!6',(!1*2-*3,%,4*+!+/1*2862+!%0!><=C?!*3!%04/3*+!
under 52.63 %
52.63 % - 60.12 %
60.12 % - 64.9 %
over 64.9 %
1988
under 52.63 %
52.63 % - 60.12 %
60.12 % - 64.9 %
over 64.9 %
2006
!! "#!
$%&'(!)'!*'+'*+,!-'./.,!)'!0,**/120,&.!3'*4,(/! /!5'(!6%*.(7!5,!)/(.*/89+/:!'(-,+/,;!
)';(!4%.(!)'!6<=!)'! ;'(!';'++/%&(!)'!>??@!'&! ;'(! $%&'(!)'! *'+'*+,!-'./.,!A(! B%*C,!
(/D/;,*!,!;'(!';'++/%&(!)'!"E##7!
5,!)/(.*/89+/:!'(-,+/,;!)';(!4%.(!)'!F06G!';!('H%&!-,*./.!,D8!D,I%*!-'*+'&.,.H'!)'!
4%.(G!'(!-%.!+%&(/)'*,*!+%D-;'D'&.1*/,!,!;,!)'!6<=J!A(!,!)/*G!'&!,K9';;'(!$%&'(!)'!
*'+'*+,! -'./.,! %&! 6<=! %8.A! D,I%*(! -'*+'&.,.H'(! )'! 4%.G! ';! F06! %8.A! ';(! ('9(!
-'*+'&.,.H'(!DA(!8,/L%(G!/!,!;M/&4'*(,7!NK9'(.!B'.!A(!):&,!.,&.!';!"E##!+%D!';!>??@7!
O'(-'+.'!;'(!';'++/%&(!)'!"E##!';!F06!)/(D/&9'/L!';!-'*+'&.,.H'!)'!4%.(!%8./&H9.(7!
P'(.,+,!K9'!';!>??@!';!F06!&%!%8.A!-'*+'&.,.H'(!)'!4%.!(9-'*/%*(!,;!""7>#Q!'&!+,-!
$%&,!)'!*'+'*+,!-'./.,!)';!)/(.*/+.'!)'!0,**/120,&.!3'*4,(/7!
!"#$%&'(#)*+,*,-#*.,
! !
/*'0&+,123,!"#$%"&'(")*+,*-./*0,%*123,#*+,*%,(,%(4*0,$"$4*
!
4+&5*5,6")*+7*85+,9%,!+5+70#:+,
! !!
/*'0&+,121,!"#$%"&'(")*+,*56-*0,%*123,#*+,*%,(,%(4*0,$"$4*
under 13.41 %
13.41 % - 21.02 %
21.02 % - 30.5 %
over 30.5 %
1988
under 13.41 %
13.41 % - 21.02 %
21.02 % - 30.5 %
over 30.5 %
2006
under 11.28 %
11.28 % - 13.97 %
13.97 % - 17.31 %
over 17.31 %
1988
under 11.28 %
11.28 % - 13.97 %
13.97 % - 17.31 %
over 17.31 %
2006
!! "#!
$%&!'(!)(**(+!,-./+0123!4(5.32+632(401+!)03701+(+80*!,0!9.+!1.!*:)032.3*!(!;<=>?!
(! @0*! 0@0772.1*! ,0! "#AA! (! (7.1*08:23! )03701+(+80*! ,0! 9.+! *:)032.3*! (! ;<=>?! 01!
(@8:1(!B.1(!,0! 307037(!)0+2+(!,0! +.+*!0@*!,2*+327+0*! @-(1C!D==E<!F! @0*!0@0772.1*!,0!
D==E!$%&!./+G!)03701+(+80*!,0!9.+!*:)032.3*!(!;<=>?!01!@(!4(5.3!)(3+!,0!@0*!B.10*!
,0! 307037(! )0+2+(! ,0@*! ,2*+327+0*! ,0! H3672(! 2! I(1+! J(3+KL! (2MK! 7.4! 01! )(3+! ,0@*!
,2*+327+0*!,0!I(1+!F1,30:L!I(1+*NJ.1+5:O7L!$2M(4)@0!2!P.3+(NH:21(3,Q<!
R(!,2*+32/:72Q!0*)(72(@!,-S&T!,0!@-(1C!"#AA!G*!4.@+!*04/@(1+!(!@(!,0@!UI&!,0@!4(+02M!
(1C!2L!)03!+(1+L!7.4)@0401+632(!(!@(!,0!&SV<!W.+!2!(2MKL!0@!9.@:4!,0!9.+*!./+218:+!G*!
4.@+!21X032.3!(!@(!,0@!UI&<!R-(1C!D==E!7(192(!@(!,2*+32/:72Q!0*)(72(@!,-S&T!30*)07+0!
@(!,0!"#AAL!+.+!,02M(1+!,-(**04/@(3N*0!(!@(!,0@!UI&!)03!X03N'.!(!@(!,-$%&<!
!"#$%&&'()%*$+,-.'/'(0%(1'2',$/3'(
!! !
4-5$&'(678(!"#$%"&'(")*+,-./*01%*2341#*+1*%1(1%(5*01$"$5*
!
9/-.-'2-:'(*%&(1'2',$/3'(;%&0"(<(!"#$%&&'(=/-0'(-(>,2%&/'2-:'(
!! !
4-5$&'(67?(!"#$%"&'(")*+,6/7-869*01%*2341#*+1*%1(1%(5*01$"$5*
under 2.46 %
2.46 % - 3.46 %
3.46 % - 7.05 %
over 7.05 %
1988
under 2.46 %
2.46 % - 3.46 %
3.46 % - 7.05 %
over 7.05 %
2006
under 4.46 %
4.46 % - 5.39 %
5.39 % - 7.38 %
over 7.38 %
1988
under 4.46 %
4.46 % - 5.39 %
5.39 % - 7.38 %
over 7.38 %
2006
!! "#!
$%&'(%!)*%!%&!+%,!%+%--./&,!0%!1233!%+!44!-/&-%&'(565!+5!758/(!95('!0%+,!,%*,!6/',!
5+,!0.,'(.-'%,!0%!:5((.;<:5&'!=%(65,.>!?%,!@/(',>!A.B579+%!.!@.*'5'!C%++5>!%+!"##D!65!
/E'%&.(! F/(G5! 6/',! 5! '/',! %+,! 0.,'(.-'%,>! %,9%-.5+7%&'! 5! :5((.;<:5&'! =%(65,.>! 5! ?%,!
@/(',!.!5!H/*!I5((.,J!A+!9%(-%&'5'K%!0%!6/',!)*%!65!/E'%&.(!%+!44!5!+%,!%+%--./&,!0%!
"##D!L,!7/+'!758/(!5!+M/E'.K&*'!5!+%,!%+%--./&,!0%!1233J!!
!"#$%$&!'()*"#&
!
+%,)#"&-./&!"#$%"&'(")*+,*--*.,%*/01,#*+,*%,(,%(2*.,$"$2*
!
A+!@N:!%&!+%,!%+%--./&,!0%!1233!/E'L!9/-!9%(-%&'5'K%!0%!6/',!5!+5!758/(.5!0%!O/&%,!
0%! (%-%(-5! 9%'.'5J! A+,! 9%(-%&'5'K%,! 7L,! 5+',! L,! -/&-%&'(%&! 9(.&-.95+7%&'! 5+,!
0.,'(%-'%,!0MP/'5<=*.&5(0Q>!H/*!I5((.,>!:5&'!R&0(%*>!:5&'!$5('S! .!:5&',<$/&'8*T-J!
?5!,%65!0.,'(.E*-.Q!%,95-.5+!(%-/(05!5!+5!0%+!4:@J!
:/E(%! +5!0.,'(.E*-.Q!%,95-.5+!0%!@,!%+!"##D!0%,'5-5!)*%!+5!758/(!95('!0%+,!6/',!%,!
-/&-%&'(%&!%&!+%,!O/&%,!0%!(%-%(-5!9%'.'5!0%+,!0.,'(.-'%,!0%!:5((.;<:5&'!=%(65,.>!?%,!
@/(',>!A.B579+%>!H/*!I5((.,!.!:5&'!$5('SJ!
under 3.72 %
3.72 % - 5.43 %
5.43 % - 7.55 %
over 7.55 %
1988
under 3.72 %
3.72 % - 5.43 %
5.43 % - 7.55 %
over 7.55 %
2006
!! "#!
!"#$%&'(")&*%+$,*&'-'.&*,/0''''''''''''''!,1$/2/#345/%$,$'2"'0/'!,1$/2/#,/'
! !
6,71%/'89:'!"#$%"&'(")*+,*-!.*"*-#*/,%*012,#*+,*%,(,%(3*/,$"$3*
!
$%! &'()*'+,-'.! /01/*23'-%! &04(! 5%*)')(! 6'71*')%*'(! 71! 5*0(07)%! ,7%! &'()*'+,-'.!
0(5%-'%4!-17-*0)%8!9:,0()%!-%)0/1*'%!%/*,5%!%!,7!50*-07)%)/0!+%';!&0!<1)%7)(!:,0!
=%!&0-*0(-,)!04!">>?8!!
;0$%"3'
! !
6,71%/'89<'!"#$%"&'(")*+,*43*(3$,51%"3*674$%,#8*/,%*012,#*+,*%,(,%(3*/,$"$3*
!
under 1.8 %
1.8 % - 2.18 %
2.18 % - 2.73 %
over 2.73 %
1988
under 1.92 %
1.92 % - 2.44 %
2.44 % - 3.23 %
over 3.23 %
2006
under 1.25 %
1.25 % - 1.45 %
1.45 % - 1.7 %
over 1.7 %
1988
under 1.25 %
1.25 % - 1.45 %
1.45 % - 1.7 %
over 1.7 %
2006
!! ""!
#$!%&'(&)*+*,&!-&!./*0!&)!1$+)(!2+!('&0(3*!-&!4+)&'+!,&)&'+$5*6+-+!+!$+!(53*+*!-&!
7+'(&$/)+!4&)*'&!83&!&$!-&!)3$0!)/!2+!.+'5+*!,+5'&9!:/!0;/10&'.+!3)+!-50*'513(5<!
&0%+(5+$!(/)('&*+!&)!&$0!./*0!&)!1$+)(!)5!&)!&$0!)3$09!
!"#$%&'
!
()*+,#'-./'!"#$%"&'(")*+,-#*&-./(#*0,%*12/,#*+,*%,(,%(.*0,$"$.*
!
0+"&'
! !!
()*+,#'-.12'!"#$%"&'(")*+,-#*/'-#*0,%*12/,#*+,*%,(,%(.*0,$"$.*
!
#)! '&034=! '&0%&(*&! &$! >?@@! &$! ABC! 2+! %&'-3*! ./*+)*0! %&'D! )/! 2+! (+).5+*! $+! 0&.+!
-50*'513(5<! &0%+(5+$! )5! 2+! -&5E+*! -&! 0&'! &$! %+'*5*! 4+F/'5*+'59! #$0! 0&30! ./*+)*0!
%'/.&)&)!%'5)(5%+$4&)*!-&!$&0!6/)&0!-&!'&(&'(+!%&*5*+!%&'*+)G&)*0!+$0!-50*'5(*&0!-&!
H+''5IJH+)*!K&'.+05=!L&0!A/'*0=!K'I(5+=!#5E+4%$&! 5!A53*+*!M&$$+9!#)!(+).5=!&$!NHA!2+!
4+)*5),3*!&$!0&3!%&'(&)*+*,&!-&!./*+)*0!5!4/0*'+!3)+!-50*'513(5<!&0%+(5+$!5).&'0+!/!
under 0.37 %
0.37 % - 0.68 %
0.68 % - 1.29 %
over 1.29 %
1988
under 0.37 %
0.37 % - 0.68 %
0.68 % - 1.29 %
over 1.29 %
2006
under 0.15 %
0.15 % - 0.23 %
0.23 % - 0.34 %
over 0.34 %
1988
under 0.15 %
0.15 % - 0.23 %
0.23 % - 0.34 %
over 0.34 %
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@0!.-!;-1(&K-!..&01-!%(!%&01)&6>,&8+0!)(8)%(+-%-!-!.-!<&01-!%(!.(0!%-%(0G!
L-!%&01)&6>,&?!;-)M&+-.!%(!"5!#"D"E5!0/-+8;(+-!%&01)&6>,&?!9)(%&,1&<-!-!9)&8)&!&!@0!.-!
3>(!;&..8)!)(9)(0(+1-!8!)(0>;(&K!{#D"I!E5!!! !#}G!!
! 
p" (y) = p(y |#) $ " (#)%# = E" (# )[p(y |#)]
&
' !
L-!%&01)&6>,&?!9)(%&,1&<-! -! 9)&8)&! @0! .-! 3>(! (0! '-! 0()<&)! 9()! '()! 9)(%&,,&8+0! 0(+0(!
%-%(0G!!
$+:.8M-;(+15! .-! %&01)&6>,&?! 9)(%&,1&<-! -! 9801()&8)&5! 3>(! 0/>1&.&1N-! 9()! )(-.&1N-)!
9)(%&,,&8+0!%(!<-.8)0!'>1>)0!O-<(+1!860()<-1!"!@0J!
! 
p" ( ˜ y | y) = p( ˜ y |#) $ " (# | y)%# = E" (# |y )[p( ˜ y |#)]
&
' !
L-!&+'8);-,&?!-!&+,8)98)-)!-!"D!E!981!08)1&)!%(!%-%(0!-+1&M>(0!8!%(.!,8+(&K(;(+1!
%/(K9()105!9()=!0(;9)(!0/O-!%(!'()!0(+0(!;&)-)A0(! .(0!%-%(0G!P)&-)! .-!%&01)&6>,&?!-!
9)&8)&!@0!(3>&<-.(+1!-!1)&-)!.-!%&01)&6>,&?!9)(%&,1&<-!-!9)&8)&G!!
Q+! '>+,&?!%(.! ,8+(&K(;(+1! 3>(! (0! 1&+M>&! 086)(!!! ! D8! &+,()1(0-E! (0! %('&+&):! -! >+-!
%&01)&6>,&?!;@0!&+'8);-1&<-!8!;(+70G!!
!"#$%&$'$()*+"'%,&$'&-*#$'&-.')/0*-/"'&1"2$%/3&
H()!.(0!,-)-,1()201&3>(0!%(!.(0!+801)(0!%-%(05!(.!;8%(.!(0,8..&1!@0!(.!;>.1&+8;&-.!9()!
%-%(0! ,-1(M=)&3>(0G! $3>(01! ;8%(.! (0! 6-0-! (+! .-! )(-.&1N-,&?! %(! $! (K9()&;(+10!
&+%(9(+%(+10!%(!;-+()-!3>(!,-%-! )(-.&1N-,&?!981!9)(+%)(!>+-!%(! .(0!%!9800&6.(0!
,-1(M8)&(05!-;6!>+-!9)86-6&.&1-1!-008,&-%-!-!,-%-!,-1(M8)&-G!L(0!%! ,-1(M8)&(0!0?+!
;R1>-;(+1! (K,.8(+10! &! (KO->01&<(05! %(! ;-+()-! 3>(! ,86)(&K(+! 1810! (.0! 9800&6.(0!
)(0>.1-10G!Q+!(.!+801)(!,-05!(.0!(K9()&;(+10!&+%(9(+%(+10!0?+!.(0!<81-,&8+05!;(+1)(!
3>(!.(0!,-1(M8)&(0!%/-3>(01(0!<81-,&8+0!0?+!.(0!%&'()(+10!89,&8+0!%(!<81G!!
!"#!
$%&'(!')*+',,-+!'.!(%&'.!',/-&0,/12!(3./14%(1-.!*'+!&-&',!2-/'56+173',!2%(8!
!!9!:
! 
Multinomial(yi |Ni,"); " j # [0, 1]
i=1
n
$ ,  " j =1
j=1
k
% !;!
%4!!"9!<!#$"%%%$"!&=!>,!'.!*'+?1.!&'!*+%@-@1.1/-/,!&'!(-4'+-!73'!!'!>,!.-!*+%@-@1.1/-/!&'!
.-! 'AB,,1(-!2-/'5%+1-C!&! >,!'.!4%(@+'!&'!2-/'5%+1',C!(! '.!4%(@+'!&D'.'('4/,!&'! .-!
(%,/+-!14&'*'4&'4/!1!1&B4/12-('4/!&1,/+1@3E&-C!)*!9!<)*#C!FFFC!)*&=!'.!2%(*/'15!&'!.',!&!
2-/'5%+1',! &'! .-! (%,/+-! *AB,,1(-! 1! G3./14%(1-.<)*H+*C!=! +'*+','4/-! '.! (%&'.! &'!
*+%@-@1.1/-/!-(@!?3421I!&'!*+%@-@1.1/-/!153-.!-8!
,!<)*!H!+*"$"!*=!9!
! 
Ni!
yij
j=1
k
" !
# j
yij
j=1
k
"
!
$'+! /-4/C! /14&+'(! 34-! *+%@-@1.1/-/! !'! -,,%21-&-! -.! *-+/1/! '! 73'! +'*+','4/-! .-!
*+%@-@1.1/-/!&'!J%/-+!'.!*-+/1/! 'C! 1!34!J'2/%+!-,,%21-/!-! .-!K%4-!&'!+'2'+2-! *!-(@!'.!
4%(@+'!&'!J%/,!%@/1453/!*'+!2-&-!34!&'.,!&!*-+/1/,F!
L1)0!&%42,C!'.!4%,/+'!(%&'.!',/-&0,/12!&'!*-+/1&-!>,!34-!..1,/-!&'!&1,/+1@321%4,!&'!.-!
?-(0.1-!G3./14%(1-.!14&')-&-!*'+!/%/,!'.,!*%,,1@.',!J-.%+,!&'.!J'2/%+!&'!*-+M('/+',!
!F!N%4-/!73'!'.!*+%@.'(-!73'!-@%+&'(!>,!.-!14?'+B421-C!34-!J'5-&-!%@,'+J-&',!.',!
&-&',C!!!,'+M!'.!4%,/+'!J'2/%+!&'!*-+M('/+',!&D14/'+B,F!
O.,! *-+M('/+',! &'! .-! &1,/+1@321I! G3./14%(1-.! /'4'4! 2%(! ',*-1! &'! *-+M('/+',! '.!
,0(*.')!-!!PF!O.!(>,!Q-@1/3-.!>,!?'+!,'+J1+!2%(!-!&1,/+1@321I!-!*+1%+1!.-!2%4R35-&-!
&'! .-! G3./14%(1-.C! .-! &1,/+1@321I! N1+12Q.'/F! S4-! &1,/+1@321I! >,! 2%4R35-&-! ,1! .-!
&1,/+1@321I! -! *%,/'+1%+1! >,! &'! .-! (-/'1)-! ?-(0.1-! 73'! .-! &1,/+1@321I! -! *+1%+1F! T-!
&1,/+1@321I!N1+12Q.'/!/>!.-!,'5U'4/!&'4,1/-/!&'!*+%@-@1.1/-/8!
! 
" (# |$) =
%( $ j
j=1
k
& )
%($ j )
j=1
k
'
%# j
$ j (1
j=1
k
'
!
%4!""9!<"#$""-$"%%%$""&=!>,!/-.!73'!"'!V!WC!#'"9!XFF&C!1!73'!
! 
" j
j=1
k
# =1F!!
$'+!/'41+!'.!(%&'.!@-Y',1M!2%(*.'/-('4/!&'?141/!2-.&+M!&'/'+(14-+!'.,!*-+M('/+',!
&'! .-! &1,/+1@321I! N1+12Q.'/F! $'+! &1,/1451+! '4/+'! '.,! *-+M('/+',! &'.,! 73-.,! ',! ?-+M!
14?'+B421-!&'.,!2%4'53/,!-!*+1%+1!',2+13+'(!'4!..'/+',!5+'53',!'.,!&',2%4'53/,!1!'4!
..-/14',!'.,!2%4'53/,F!!
!"#!
$%&'!()*+,-!./!*),01.!2)(./!.,03(',0%+!435.,%6!7.1!3!(3(.,!./.+0)13/,!89.(3!(.:%*%0!
+)2;!
!"<!!!!=9/0%*)2%3/!>#"-!!?!
!!!!@%1%+A/.0!>$%-!BBB-!$&?!
!"#$%&"'()*
C.1! :.1! %*:.1D*+%3! ,)41.! E3/)1,! :9091,! (.! !! *)2F,! +3/! G13:%+31! /3! (%,01%49+%H!
71.(%+0%E3! 3! 7),0.1%)1%-!2.*01.! 89.! 7.1! :.1! %*:.1D*+%3! ,)41.! ./! 73162.01.! +3/(16!
G13:%+31! /3! ,.E3! (%,01%49+%H! 3! 7),0.1%)1%B! I93/,.E)/! 2.,913! (.! 0.*(D*+%3! +.*013/!
,.1E%16! 7.1! 1.3/%0J31! .,0%23+%)*,! 79*093/,! >,.271.! 89.! /.,! (3(.,! ,%G9%*!
9*%E31%3*0,-!K3!89.!*)!.,!7)0!+3/+9/31!/3!2.(%3*3!(.!(3(.,!29/0%E31%3*0,?B!L%-!3!2F,!
3!2F,-! 0324F!.,!E)/!9*3!2.,913!(./!G139!(M%*+.10.,3!(.! /.,!71.(%++%)*,!.,!7)(.*!
()*31! 1.G%)*,! (.! +1.(%4%/%030! 43,3(.,! .*! /3! (%,01%49+%H! 3! 7),0.1%)1%-! )! .*! /3!
71.(%+0%E3!3!7),0.1%)1%B!
L.271.! 89.! .,! 79G9%! +3/+9/31! 3*3/'0%+32.*0! /3! (%,01%49+%H! 3! 7),0.1%)1%-! 9*! +)7!
+3/+9/3(3!389.,03!(%,01%49+%H!.,!7)(13*!1.3/%0J31!/.,!.,0%23+%)*,B!N*!+3,!89.!*)!.,!
79G9%!)!,%G9%!(%:'+%/!A%!A3!(9.,!)7+%)*,-!9*3!F,!371)&%231! /3!7),0.1%)1%! %! /M3/013!F,!
,%29/31!2),01.,! 03*!G13*,! +)2!.,!E9/G9%!(.! /3!7),0.1%)1%B!@.! :.0-! K3!89.! 1.3/%0J31!
,%29/3+%)*,!F,! :6+%/-! /3!23*.13!2F,!A34%093/!(.!+3/+9/31! /3!7),0.1%)1%!F,! ,%29/3*0!
9*3!2),013! ,9:%+%.*02.*0! G13*! (.!!! %! 371)&%231O/3! 3! 013EF,! (.! /MA%,0)G1323! )! ./!
,93E%0J30!(.!!B!
+(,-.)'(/*0$*.)*0(12%(3-'(/*)*4512$%(5%(*
P.*0!,.1E%1!.&0.*,%)*,!(.!/3! //.%!(./,!G13*,!*)241.,!7.1!3!2),01.,!(.7.*(.*0,!.,!
7)0! +)271)E31!89.! ,%! 0.*,!9*3!2),013!!%'(!)'( ***'(!+(893/,.E)/!7.1Q! 0F!(.*,%030!(.!
71)434%/%030!231G%*3/!,-!.!3/.,A)1.,-!
! 
ˆ I =
g(" i)
i=1
m
#
m p
q.s.
$I = Eh(" ) g(")[ ] !
,.271.!89.!/3!(.7.*(D*+%3!*)!,%G9%!2)/0!:)103B!
$!2%0K3*,!(./,!3*5,!RS-!.,!E3*!+)2.*T31!3!(.,+)41%1!23*.1.,!(.!G.*.131!+3(.*.,!
(.! =31U)E! 324! /3! (%,01%49+%H! .,03+%)*61%3! ,-!.! 89.! .,! E)/G9F,! 2%0K3*T3*0!
3/G)1%,2.,!89.! ,%29/.*!,-!.B!V%*WXYL-!7.1! .&.27/.-! G.*.13! +3(.*.,!(.!=31U)E!
324! (%,01%49+%H! .,03+%)*61%3! (.! /3! 7),0.1%)1%! 3! 7310%1! (./! 2)(./! .,03(',0%+! %! /3!
(%,01%49+%H!3!71%)1%B!N/,!3/G)1%,2.,!89.!2F,!,M9,.*!7.1!G.*.131!/.,!,%29/3+%)*,!.,!
43,.*!.*!/M3/G)1%,2.!(.!/0123435"678$61"9:6-!+)2!F,!./!+3,!(./!;"<<6(=$+45"9:B!!
!"#!
$%!!"##$%&'()*"+,!&'!()*%!+,-.!/0%'!123!'*4,%-5*0.'!62!-.!/0%!10% 2220%!)3!*!2'!50.2*72.!
%2'!62.'*)-)'!50.6*5*0.-62'8!9+,2')!-%:03*'42!621*.2*7!,.'!/-%03'!*.*5*-%'!-3;*)3-3*'!
!/040%!1040%2220%!)04!*<!2.!+,-%'2/0%!2')-6*!*=>''*4!:2.23-?!
!/0"5/%"%-.!/@!10"0%2220%!)0"3%
!10"5/%"%-.!1@!/0"5/0%!60"0%2220%!)0"3%
…!
!)0"5/%"%-.!)@!/0"5/0%!10"5/0%2220%!)7/0"5/3%
A-!5-62.-!62!B-3C0/!621*.*6-!6D-+,2')-!4-.23-!)&!E23!6*')3*;,5*F!2')-5*0.G3*-!%-!
6*')3*;,5*F!50.H,.)-!-.!/0%!10%2220%!)38!$.!-+,2')!)32;-%%!;-'-324!%-!*.123>.5*-!-!E-3)*3!
62! %2'! '*4,%-5*0.'! 62! %2'! 6*')3*;,5*0.'! -! E0')23*03*<! '*4,%-5*0.'! +,2! 'D0;)*.63-.!
4*)H-.I-.)!2%!E30:3-4-!62!%%*,32!6*')3*;,5*F!J*.KLMN8!
!"#$%&'()&*(+$),$-.),'/$
O*!P-!)32'!/*2'!6D-E307*4-3='2!-%!E30;%24-!62!%-!/-%*6-5*F!62!4062%'<!%-!E3*423-!*!%-!
'2:0.-!&'!504E30/-.)!'*!%2'!6-62'!'F.!50.'*)2.)'!-4;!%2'!6*')3*;,5*0.'!E326*5)*/2'!
=)-.)!%-!-!E3*03*!504!%-!-!E0')23*03*=!*!%-!)23523-!&'!24E3-.)!2%'!Q32'*6,'!;-R2'*-.'S8!
%&'()&*(+$),$-.),'/$-(01&23&20$'&$45,)(*0(6&$&$45(.5($
9!%DP03-!62!/-%*6-3!%2'!E326*5)*/2'<!,.-!0E5*F!&'!:3-1*5-3=%2'!*!504E-3-3=%2'!-4;!%2'!
6-62'8!L.-!-%)3-!0E5*F!&'!-/-%,-3!)8.9"3!-!%2'!0;'23/-5*0.'<!'*!2%!4062%!&'!503325)2!
-+,2')2'! )8.9"3! P-.! 62! '23! :3-.'8! T04! 4&'! E2)*)2'! '*:,*.! 4&'! -.U4-%2'! '23-.!
-+,2')2'!0;'23/-5*0.'<!0!4&'!*.504E-)*;%2!'23G!2%!4062%!-4;!%2'!6-62'8!!
$%! E30;%24-! 6D-+,2')-! 42)060%0:*-! 2.'! 2%! )30;24! +,-.! )2.*4! E3*03*'! .0!
*.1034-)*/2'8! $.! -+,2')! 5-'<! E0)! '23! +,2! %-! E326*5*)*/-! -! E3*03*! '*:,*! *4E3UE*-! 0!
4-''-!6*1,'-! *!2%!5G%5,%!62! %2'!4-3:*.-%'!32',%)*!40%)!6V1*5*%!0!'*:,*! *.)3-5)-;%28!$.!
-+,2')-!'*),-5*F<!,.-!-%)23.-)*/-!&'!-;036-3! %-!/-%*6-5*F!-!)3-/&'!62!%-!6*')3*;,5*F!
E326*5)*/-!-!E0')23*03*8!
%&'()&*(+$),$-.),'/$-(01&23&20$'&$45,)(*0(6&$&$4./0,5(.5($
W-4;&! )&! '2.)*)! 5-%5,%-3!).9/:9./330% 2220% ).9+:9.+33% ;+% 9."3<.9/0% 910% 2220% 9"7/0% 9"5/0% 2220% 9+38! $%'!
E,.)'! E2%'! +,-%'! ).9":9."33! '*:,*! 40%)! E2)*)! '23-.! E,.)'! -.U4-%'8! 9*7U! &'! 40%)!
'24;%-.)!-!'*4,%-3!
! 
p( ˜ y | y) !*!504E-3-3!%2'!'*4,%-5*0.'!-4;!%2'!6-62'8!
!"#!
!"#$%"&$'(%)(*+%)#,(*$-."/0"/-(#1"/2#$,$(%)#,()33+3,(
$%!&''('!(!'&)*+,!-)!,%.!/&),'.!+&!0.!+*)1'&23%1*.!&%4'&!,%.!(5)&'6.1*7!*!&0!6.0('!
2'&6*)48! 9%! 0.! *%:&';%1*.! :'&<=&%4*)4.! 0>&''('! &)! 1.01,0.! .! 4'.6-)! +&! 0.! +*:&';%1*.!
&%4'&!&0!6.0('!(5)&'6.4!*!&0!6.0('!.?,)4.48!9%!&0!1.)!+&!0>&)4.+@)4*1.!5.A&)*.%.B!2&'CB!
%(!D*!D.!E%*1.!&)4*/.1*7!2&0!6.0('!.?,)4.48!
F*G,*!!!H!I!"B! 888B!!#J!,%.!/()4'.!+>.?,)4!+&0!/(+&0!5.A&)*3B!)*!6(0&/!6.0*+.'!.<,&)4!
/(+&0!/*4?.%K.%4!,%.!/()4'.! *%+&2&%+&%4!$! H! ! I$"B! 888B!$%JB! .0&)D('&)!+&:*%*'&/!&0!
'&)*+,!5.A&)*3!1(/L!
!!
! 
"# " $ "# | %( )
&'( "# | %( ) !
<,&!1(/!<,&!&)43!&)4.%+.'*4M.4!&0*/*%.!0.!+&2&%+;%1*.!&%!0>&)1.0.!+&!0&)!+.+&)8
!
N&! 4(4&)! /.%&'&)B! %(! )&/2'&! -)! 2())*50&! G.'.%4*'! 0.! *%+&2&%+;%1*.! +&! +,&)!
/()4'&)8!O&'!.<,&)4!/(4*,!&)!2'(2().!,%!4*2,)!+&!6.0*+.1*7!1'&,.+.!1(%)*)4&%4!&%!
.6.0,.'!0>.?,)4!+&!$&!1(%+*1*(%.4!.!4(4&)!0&)!+.+&)!&P1&24&!&00.!/.4&*P.B!+&!/.%&'.!
<,&!&0)!'&)*+,)!5.A&)*.%)!<,&+&%!+&:*%*4)!1(/L!
! 
yi " E yi | y(i)( )
Var yi | y( i)( ) !
(%!$'&(!H! !I$"B! 888B$&)"B!$&*"B! 888B!$%J8!9%!&0!1301,0!+>.<,&)4)!'&)*+,)!5.A&)*.%)!)>,4*0*4M.! 0.!
+*)4'*5,1*7!2'&+*14*6.!.!2()4&'*('*!+I$&Q$'&(J!2&'!1.01,0.'! 0.!/*4?.%.! *! 0.!6.'*3%1*.!.!
2()4&'*('*8!
R(! (5)4.%4B! )*! &)! +*)2().! +>,%! %(/5'&! ),:*1*&%4! +>(5)&'6.1*(%)! )>.1()4,/.! .!
&/2'.'!1(/!.!'&)*+,!5.A&)*3!0.!2'*/&'.!&P2'&))*7L!
! 
ri =
yi " E yi | y( )
Var yi | y( )
!
S.0(')! 2'(2&')! .! M&'(! +&0)! '&)*+,)! 5.A&)*.%)! &%)! *%+*1.'.%! (5)&'6.1*(%)! 5&%!
.?,)4.+&)! 2&0! /(+&0B! /&%4'&! 6.0(')! /(04! %&G.4*,)! (! /(04! 2()*4*,)! &%)! *%+*1.'.%!
(5)&'6.1*(%)!/.0!.?,)4.+&)B!0&)!2'*/&'&)!2&'!&P1-)!*!0&)!)&G(%&)!2&'!+&:&14&8!!
!"#!
$%&'()&! *&+,&-! ./,01! ,023+3)! &'()04! 0))/)4! &! .&)(3)! ,0'4! )04,354! *&6043&+4-! 7/1!
./,0+! 40)! 0'4! )043,54! *&6043&+4! &'! 85&,)&(-! 850-! &! ,320)9+73&! ,0'4! )043,54!
*&6043&+4-!0+4!,347)313+0+!0+()0!/*40):&73/+4!*0+!3!1&'!&;54(&,04!40+40!(0+3)!0+!
7/1.(0!0'!43<+0=!>3?@!,/+74-!:&'/)4!,0'4!)043,54!*&6043&+4!&'!85&,)&(!.)/.0)4!&!A0)/!
7/))04./+,)&+! &! /*40):&73/+4! *0+! &;54(&,04! .0'!1/,0'!10+()0! 850! :&'/)4! <)&+4!
2&)&+!)020)9+73&!&!/*40):&73/+4!1&'!&;54(&,04=!!
!!
! 
"#
2 =
$# " % $# | $( )( )
2
&'" $# | $( )
!
B0)! (&'! ,0! :&'3,&)! 0'! 1/,0'-! :/',)01! 850! 0'4! 0))/)4! 43<53+! 3+,0.0+,0+(4=! C3! 0'4!
0))/)4!+/!4D+!3+,0.0+,0+(4!0+4!3+,37&)E!850!0'!1/,0'!5(3'3(A&(!+/!F4!4523730+(10+(!
*/! ;&! 850! 4%G3! 04(E! ,03?&+(! ,%3+7/)./)&)! 3+2/)1&73D! 850! 7/+(0+0+! '04! ,&,04=! H+!
&8504(! 40+(3(-! '&! 3+,0.0+,9+73&! 850! F4! ,043(;&! F4! '%04.&73&'=! B0)! 0?01.'0-! 0+4!
./,)@01! ()/*&)! 850! A/+04! ,0! )070)7&! .0(3(&! .)/.0)04! 04(&+! (/(04! 0''04! 1&'!
&;54(&,04!/-!.0'!7/+()&)3-!A/+04!,0!)070)7&!.0(3(&!.)/.0)04!1/'(!*0+!0?.'37&,04=!H+!
5+&! 43(5&73D! ,%&8504(! (3.54! 0'4! 0))/)4! (3+,)&+! ,0.0+,9+73&! 04.&73&'! 3! 7&',)E-! .0)!
(&+(-!&;54(&)!5+!+/5!1/,0'!850!3+7/)./)3!'&!3+2/)1&73D!850!7/+(0+0+!0'4!0))/)4=!!
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RESIDUS: 2 Clústers - 2006
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Clúster 1
Clúster 2
Clúster 3
3 Clústers - 1988
Clúster 1
Clúster 2
Clúster 3
3 Clústers - 2006
! "#!
$%! &'()*+! ,&*-! ).! /&012)+0)! !! )%*!23*+0&! ).! /)045.!25+61! 7)! 83+! 7)! .)*! 93%)*! 7)!
0),)0,&!/)+5+&!&**3,5&7)*!&!,&7&!(%!7).*!+0)*!,.:*+)0*!,3%*57)0&+*;!<!.&!=&(.&!>;?!@5!
+03A)2! .B)*/)0&%C&! &! /3*+)05305! 7)!!! 5! &! .)*! D5E(0)*!>;FG>;#!@5! @&! 0)/0)*)%+&+*! ).!
A3HG/.3+*!7).*!/)045.*;!$%!.)*!).),,53%*!7)!I>##-!).!,.:*+)0!'()!,3%,)%+0&!2&630!/&0+!
7)! 83+&%+*! J*! ).! ,.:*+)0! ?! K! $L!"! M! #NO! P";>QR! S;! $.*! ,.:*+)0*! I! 5! F! +)%)%! (%&!
)*/)0&%C&!23.+!*525.&0-!?Q!/(%+*!5%4)0530!&!.B3A+5%E(+!/).!*)E3%!,.:*+)0!K!$L!$!M!#NO!
?";#IR-!$L!%!M!#NO!?";?>R!S;!
T)! .)*! ).),,53%*! 7)! I>##! 7)*+&,&! '()! ).! ,.:*+)0! I! J*! ).! '()! 3A+J! 21H52&!
/03A&A5.5+&+! 7)! 83+&0! UVW! KPI;>IRS-! XX! K";">RS! 5! Y.&%,*! KQ;ZPRS-! 5! .&! 2[%52&!
/03A5.5+&+!7)!83+&0!&!X\U!K#;?QRS-!VU!KF;>#RS-!](.*!KQ;?FRS-!<A*+)%,5^!KF?;?QRS!5!
UT\!KI;>FRS;!X)0! .&!*)8&!/&0+-!).! ,.:*+)0!F!)*!,32/30+&-!&!E0&%*! +0)+*-!7)!2&%)0&!
,3%+0&05&!&.! ,.:*+)0!I_!3A+J!).*!2)%30*!/)0,)%+&+E)*!7)!83+&%+*!7)!UVW! KIF;Z#RS-!
XX!KF;I?RS!5!Y.&%,*!KQ;?#RS-! 5!).*!2&630*!7)!X\U!K?F;>QRS-!<A*+)%,5^!KP#;QPRS!5!
UT\!K?;`"RS;!<!2J*-!).!,.:*+)0!F!+&2AJ!3A+J!).!/)0,)%+&+E)!21H52!7B<.+0)*!KI;#"RS!
5!).!2[%52!7B$aU!KI;?FRS;!TB&.+0&!A&%7&-!)*!/3705&!750!'()!).!,.:*+)0!?!)*+1!&!25E!
,&2[!)%+0)!).!,.:*+)0!I!5!).!,.:*+)0!F!)%!'(&%+!&.!*)(!/)045.!7)!83+;!
!! "#!
$%!&'()*+,-'%!),.*)!/0)12)*%,3%!&)!/%!2*45%5'/'.%.!&)!64.%*!789!),!)/1!.*)1!-/:1.)*1!
;1!<4/.!=*%,>!<),.*)!?@)!),!)/!2*'<)*!;1!@,!ABC>!),!)/! 1)=4,!;1!@,!B#C!'!),!)/!
.)*-)*! @,! DACE! F%<5;! 10451)*6),! &'()*+,-')1! ,4.%5/)1! ),! )/1! 64.1! %/! GH7>! GG! '!
I51.),-'J!),!)/1! .*)1! -/:1.)*1! K-%.)=4*')1!%<5!@,!2)*-),.%.=)!&)!64.1!)/)6%.LE!$%!
2*45%5'/'.%.!&)!64.%*!%/!GG!),!)/!2*'<)*!-/:1.)*!;1!=%'*)5;!@,!MC!<),.*)!?@)!),!)/!
1)=4,!'!.)*-)*!-/:1.)*!%?@)1.%!2*45%5'/'.%.!)1!*)&@)'N!%2*4N'<%&%<),.!%!/%!<)'.%.E!
O0%/.*%! 5%,&%>! /0I51.),-'J! ),! )/! -/:1.)*! D! ;1! @,! PBC>! ;1! Q! 2@,.1! 1@2)*'4*! ),! )/!
-/:1.)*!B!'!D"!2@,.1!),!)/!-/:1.)*!PE!G)*!:/.'<>!)/!GH7!45.;!?@%1'!@,%!2*45%5'/'.%.!&)!
1)*!64.%.!&)/!BAC!),!)/!.)*-)*!-/:1.)*>!),!)/!1)=4,!%?@)1.%!2*45%5'/'.%.!1)!1'.@%!),!
%2*4N'<%&%<),.!DR!2@,.1!2)*!14.%>!'!),!)/!2*'<)*!-/:1.)*!/%!2*45%5'/'.%.!;1!&)!.%,!
14/1!)/!QCE!
$0)12)*%,3%! &)! 2)*.S,T)*! %! -%&%! @,! &)/1! .*)1! -/:1.)*1! ),! /)1! )/)--'4,1! &)! BRR"!
241'-'4,%!)/!1)=4,!-/:1.)*!-4<!)/!<%U4*'.%*'>!1),.!/%!)12)*%,3%!@,!VBED"C>!<),.*)!
?@)!%?@)1.!2)*-),.%.=)!2)/!.)*-)*!-/:1.)*!;1!@,!PAE"QC!'!),!)/!2*'<)*!@,!DPED"CE!
!
"#$%#!&'(!!"#$%&'$()*+,)-&./%+#.+)!)+0)+,)%1*+,)',2"#+.)&%3)#.+")'1%-10+0#")
)%*++,-./! 0%1/2*3! !!"#$ !%&!! !%%! ! "!! !'(!!
4! EAD#D! ERQBR! ER""#! ERP#Q! ERBMM!
(! EBQVD! EDAAQ! ERPM"! ERA#A! ERBM#!4&55!
6! EDPVQ! EBP#R! ERPDB! ERA#P! ERDBP!
4! EPRQQ! ERQPV! EDPQP! ERVVD! ERVAB!
(! EDQQA! EDAP#! ERMDD! ERQPV! ERQ#A!(778!
6! ER#MM! EDQDV! ERMBQ! ERV"B! ERAQV!
!
)%*++,-./! 0%1/2*3! !)*+,-.! !/*012.! !34*.! !)5.+6! !!7&! !!.$
4! ERDVA! ERRVA! ERRBP! EPBBR! ERD#P! W!
(! ERD"P! ERRAR! ERRPD! EARMB! ERBAV! W!4&55!
6! ERDQ"! ERRBQ! ERRPD! EAQRA! ERBM"! W!
4! ERDRB! ERD"R! ERRDQ! EB#D"! W! ERARV!
(! ERDP"! ERDPM! ERRBA! EP"MP! W! ERB"M!(778!
6! ERDAD! ERRDR! ERRBP! EA#A"! W! ERBBA!
!
$0)12)*%,3%! &)! 2)*.S,T)*! %! -%&%! @,! &)/1! .*)1! -/:1.)*1! ),! /)1! )/)--'4,1! &)! BRR"!
241'-'4,%!)/!1)=4,!-/:1.)*!-4<!)/!<%U4*'.%*'>!1),.!/%!)12)*%,3%!@,!VBED"C>!<),.*)!
?@)!%?@)1.!2)*-),.%.=)!2)/!.)*-)*!-/:1.)*!;1!@,!PAE"QC!'!),!)/!2*'<)*!@,!DPED"CE!
X,! /)1!)/)--'4,1!&)!BRR"!)/!-/:1.)*!D! .%<5;!45.;! /%!<SN'<%!2*45%5'/.'%.!&)!64.!%!
789! KPREQQCL>! GG! KDPEQPCL! '! Y/%,-1! KDE"RCL>! '! /%! <Z,'<%! &)! GH7! KQEPVCL>! 87!
KVEVDCL>![@/1!KREDQCL>!I51.),-'J!KB#ED"CLE!I!<;1!%!<;1>!)/!71!45.),),!@,!AERVC!
),! )/! 2*'<)*! -/:1.)*>! 6%/4*! <SN'<! ),! )/1! .*)1! -/:1.)*1E! X,! %?@)1.)1! )/)--'4,1! )/!
!! "#!
$%&'()*!+!(,-./!)'!$0-10*(,2!,!3*,4'!(*)('2!5)!-,4)*,!$04(*,*6,!,%!$%&'()*!78!0.(/!
)%'!-)40*'!1)*$)4(,(3)'!5)!90(,4('!5)!:;<!=>?""@A2!:'!=B?BC@A!6!D%,4$'!=#?7#@A2!6!
)%'!-,E0*'!5)!FG:!=7H?7I@A!6!J.'()4$6K!=C>?CL@A?!J!-/'2!)%!$%&'()*!+!(,-./!0.(/!)%!
1)*$)4(,(3)!-MN6-!5OJ%(*)'!=7?C7@A! 6!)%!-P46-!5OQR:!=C?HI@A?!Q4!)%!$%&'()*!B!)'!
504)4! )%'! -,E0*'! 1)*$)4(,(3)'! 5)! 90(,4('! 5OQR:! 6! ;:! =H?>C@! 6! H?+I@2!
*)'1)$(69,-)4(A?!
Q4! ,ST)'()'! )%)$$604'! 'O0.')*9)4! 56U)*V4$6)'! 40(,.%)'! )4! %)'! 1*0.,.6%6(,('!
)'(6-,5)'! 5)! 90(! 0.(643T('! )4! )%'! 56U)*)4('! $%&'()*'! ,! :;<2! FG:2! FF2! ;:2! QR:! 6!
J.'()4$6K?!WOT4,!.,45,2!%,!1*0.,.6%6(,(!5O,.'()4$6K!)4!)%!$%&'()*!+!/'!-0%(!,%(,2!T4!
C>@2!-)4(*)!ST)!)4!)%!')304!$%&'()*!/'!T4!+"@!6!)4!)%!1*6-)*!T4!B>@!=B#!1T4('!
1)*$)4(T,%'!-)4X'!ST)!)4!)%!$%&'()*!+A?!WO,%(*,!.,45,2!:;<!0.(/!T4,!1*0.,.6%6(,(!5)%!
+7@!)4!)%!$%&'()*!72!T4!7>@!)4!)%!B!6!T4!7#@!)4!)%!+?!J!-/'!,!-/'2!)%!FF!0.(/!T4!
7C@!)4! )%! 1*6-)*! $%&'()*2! 6! ,1*0N6-,5,-)4(! %,!-)6(,(! )4! )%'! ,%(*)'! 50'! $%&'()*'?!
Y,4(! QR:! $0-! ;:! 0.()4)4! T4)'! 1*0.,.6%6(,('! ST)! ')! '6(T)4! )4(*)! H@! 6! >@!
,1*0N6-,5,-)4(!)4!)%!$%&'()*!B2!6!)4!)%'!,%(*)'!50'!,ST)'(!1)*$)4(,(3)!9,*6,!)4(*)!
T4!I@!6!T4!L@?!F)*!&%(6-2!%,!1*0.,.6%6(,(!5)!90(!0.(643T5,!1)%!FG:!)4!)%!$%&'()*!7!/'!
T4!H@2!6!)4!)%!')304!6!()*$)*!$%&'()*!/'!T4!7C@!6!T4!7H@2!*)'1)$(69,-)4(?!
Q4(*)! %)'! )%)$$604'! 5)! 7>HH! 6! B##L! 'O0.')*9,! T4! 5)'$)4'! 3)4)*,%6(Z,(! 5)! %,!
1*0.,.6%6(,(!5)!90(!)'(6-,5,!5)!:;<!6!J%(*)'?!J!-/'!,!-/'2!)%!FG:!0.(/!-)4X'!90('!
)4! )%! $%&'()*! +2! -)4(*)! ST)! %O,.'()4$6K! 56'-64T)6N! ,%'! $%&'()*'! 7! 6! B?! Y,4-,()6N!
'O0.')*9,!ST)!,T3-)4(,!%,!1*0.,.6%6(,(!5)!90(!5)%!FF2!QR:!6!;:!)4!(0('!)%'!$%&'()*'?!
F)%!ST)!U,!,!;:2!)4!%)'!)%)$$604'!5)!7>HH!0.()46,!%,!-P46-,!1*0.,.6%6(,(!5)!90(!)4!)%!
1*6-)*!$%&'()*!6!)*,!'6-6%,*!)4!)%!')304!6!()*$)*?!Q4!)%!$,'!5OQR:2!)%!-P46-!'O0.()46,!
)4!)%!()*$)*!$%&'()*!6!)%!$%&'()*!7!6!)%!B!)*)4!'6-6%,*'?!Q4!$,4962!)%!B##L!)%'!$%&'()*'!
,-.! T4! 1)*U6%! ')-.%,4(! 1)*! ,ST)'('! 50'! 1,*(6('! 'K4! )%! 1*6-)*! 6! )%! ()*$)*2! 6! %,!
1*0.,.6%6(,(!-MN6-,!'O0.(/!)4!)%!$%&'()*!B?!!
!! "#!
 
!"#$%&'()*'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!!"+!#"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,)*+)>?@@)
!
 
!"#$%&'(),'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!$"+!#"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,)*+)>?@@)
 
 
!"#$%&'()-'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!$"+!!"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,)*+)>?@@)
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio CDS
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.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 1988
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio CDS
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 1988
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio CDS
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 1988
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Perfil eleccions 2006
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio Cs
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.5
-1
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.5
0
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0
.5
1
.0
1
.5
Perfil eleccions 2006
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio Cs
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 2006
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under 136
136 - 273
273 - 409
409 - 545
545 - 682
over 682
RESIDUS: 3 Clústers - 1988
under 315
315 - 629
629 - 944
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over 1574
RESIDUS: 3 Clústers - 2006
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Clúster 1
Clúster 2
Clúster 3
Clúster 4
4 Clústers - 1988
Clúster 1
Clúster 2
Clúster 3
Clúster 4
4 Clústers - 2006
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754)0[%,5)*!)%+0)!).*!,.:*+)0*!@-!G!5!I!*N%!23.+!/)+5+)*;!YC&.+0&!B&%7&-!$\O!&**3.)5J!).!
2&630!/)0,)%+&+F)!7)!83+&%+*!&.!,.:*+)0!@!VG;>GSW!5!).!2]%52!&.!I!V>;?>SW-!2)%+0)!
'()! &.*! ,.:*+)0*! >! 5! G! 3B+R! (%&! /03B&B5.5+&+! 23.+! *525.&0! V@;I>S! 5! @;GIS-!
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!! "#!
$%&!'()*+*,-,.+.&!/%!0).&!/%-&!/,1%(%2.&!'+(.,.&!0+(,%2!3)-.!%2.(%!&,4!%&'%5,+-3%2.!
/%&.+5+! 678! +3*! 92+! '()*+*,-,.+.! 3)-.! &9'%(,)(! +! -+! (%&.+! /%! '+(.,.&:! ;<9%&.+!
'()*+*,-,.+.4!%2!%-!5+&!/%!6784!0+(,+!%2.(%!=>:??@!,!AA:"B@!+-!--+(C!/%-&!5-D&.%(&!A!+-!
=4!3%2.(%!<9%!%-&!/%-!EF6!G&%C)2!'+(.,.!+3*!3H&!0).+2.&I!0+(,+!/%!J:"?@!+!?>:=?@:!
$+!'()*+*,-,.+.!/%!0).!/%-!EE!)&5,-K-+!%2.(%!L:AM@!)!?:LJ@:!;!-+!(%&.+!/%!'+(.,.&4!-%&!
'()*+*,-,.+.&!%&.,3+/%&!&N2!3)-.!3%2)(&!,!.+3*H!%-!&%9!(+2C!/%!0+(,+5,N:!
O2!-%&!%-%55,)2&!/%!?MMJ4!)(/%2+2.!%-&!5-D&.%(&!P/%!-QA!+-!=!%2!)(/(%!+&5%2/%2.R!/%!
3+S)(! '()*+*,-,.+.! /%! 0).! +! 3%2T&! /%! 678! &Q)*&%(0+! 92! '+.(N! &,3,-+(! +-! /%! -%&!
%-%55,)2&!/%!A#LLU!%-!EE4!%-&!0).&!%2!*-+25!,!-Q+*&.%25,N!.+3*H!<9%/%2!)(/%2+/%&!/%!
3H&! +! 3%2T&! '()*+*,-,.+.! /%! 0).:! V+23+.%,W4! %-! '%(1,-! /%-! EF6! %&! 3)9! %2! &%2.,.!
5)2.(+(,!+-!/Q+<9%&.&!'+(.,.&:!O-!EE!)*.H! -+!3+S)(,+!%2!%-!5-D&.%(!A!GA=:#J@I4! ,!+! -+!
(%&.+!/%!5-D&.%(&! -+!'()*+*,-,.+.!/%!0).!%&.,3+/+!%&!(%/9%,W!+'()W,3+/+3%2.!+! -+!
3%,.+.:!76!,!OX6!)*.%2%2!%-!3+S)(!(%5)-Y+3%2.!+-!5-D&.%(!?4! ,! -%&!'()*+*,-,.+.&!3H&!
*+,W%&!%&.+2!+&&)5,+/%&!+-&!5-D&.%(&!A!,!=:!
X%&'%5.%!-%&!%-%55,)2&!/%!A#LL4!&Q)*&%(0+!<9%!678!Z+!'+.,.!92!/%&5%2&!C%2%(+-,.Y+.!
/%!0).+2.&!+!.).&!%-&!5-D&.%(&:!FQ)*&%(0+!92+!/,&3,295,N!/%!-+!'()*+*,-,.+.!%&.,3+/+!
/%!0).!/%-!EF6!+-!5-D&.%(!=:![Q+-.(+!*+2/+4!Z+2!+9C3%2.+.!%-&!0).+2.&!/%!EE4!76!,!OX6:!!
;!3H&!+!3H&4!%2! .).&!%-&!5-D&.%(&!Z+!/,&3,29\.! -Q+*&.%25,N4!%W5%'.%!%2!%-!5-D&.%(!=!
<9%!Z+!+9C3%2.+.:!
!
!! "#!
!
!"#$%&'()*+'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!!",!#"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,>)?@AA)
!
!
!"#$%&'()*-'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!$",!#"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,>)?@AA)
!
!
!"#$%&'()*.'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!%",!#"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,>)?@AA)
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio CDS
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 1988
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio CDS
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 1988
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio CDS
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 1988
!! "#!
!
!"#$%&'()*+'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!!",!#"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,>)?@AA)
!
!
!"#$%&'()*-'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!$",!#"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,>)?@AA)
!
!
!"#$%&'()*.'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!$",!!"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,>)?@AA)
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio CDS
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 1988
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio CDS
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 1988
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio CDS
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 1988
!! "#!
!
!"#$%&'()*+'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!!",!#"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,>)?@@A)
!
!
!"#$%&'()*()'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!$",!#"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,>)?@@A)
!
!
!"#$%&'()*(('!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!%",!#"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,>)?@@A)
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio Cs
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 2006
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio Cs
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 2006
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio Cs
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 2006
!! "#!
!
!"#$%&'()*(+'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!!",!#"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,>)?@@A)
!
!
!"#$%&'()*(-'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!$",!#"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,>)?@@A)
!
!
!"#$%&'()*(.'!"#$%&"'()*+)&,)*-('.-/01-2),)%"('+.-".-)*+)&"34!$",!!"5678)9&+11-":(),&);,.&,<+:')*+)=,',&0:7,>)?@@A)
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio Cs
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 2006
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio Cs
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 2006
CiU PSC PP IC ERC Altres Blancs Nuls Abstencio Cs
-1
.5
-1
.0
-0
.5
0
.0
0
.5
1
.0
1
.5
Perfil eleccions 2006
!! "#!
!"#$%&'()*'+),%*-(%./*-(!
$%!&'(%!)*!+*&,)'&!-%.*&,%/&!%0!1'%)+%2!)*0!(3)*0!405&2*+!%(-!1'%2+*!43(63/*/2&!
6*+!%!0*&!)%)*&!)*!78""!9&!)*!:;7"<!(*/2+*!1'*!6*+!%!0*&!*0*44,3/&!)*!:<<;!9&!)*!
==<"">!
?-&*+@*(! 1'*A! */! %(-3&! 4%&3&A! 0BC/)*D! )*! E3+%/! */&! @%0,)%! 0%! ,/)*6*/)F/4,%!
*&6%4,%0! )*0&! +*&,)'&! -%.*&,%/&! %0! 1'%)+%2! )*0! (3)*0A! 2%0! ,! 43(! &B3-&*+@%! */! *0&!
(%6*&!GH,I'+%!7<>7J!,!7<>7;K>!!
!"#$"%&'()% !"#$%&#$&'()*"&#$+,&$))(),&-$)&*& +$,&#*#$,&#$&./00&1,*"2& +*&3("4561)*357&#$& +*&)$5"*&3(8&*&9$:",& 5&
125+52;*"2&-$,(,&<5"*)5,&
!
%
!"#$"%&'(*% !"#$%&#$&'()*"&#$+,&$))(),&-$)&*& +$,&#*#$,&#$&=>>?&1,*"2& +*&3("4561)*357&#$& +*&)$5"*&3(8&*&9$:",& 5&
125+52;*"2&-$,(,&<5"*)5,&
!
 
&+,,-%./012#0%3"4/01"50%"$%6#"27"8%
E3+%/!L!&2%2,&2,4!&2%/)%+)!)*@,%2*!M!7><8N#A!6O@%0'*!M!<>7=;:!
%02*+/%2,@*!P.632P*&,&Q!I+*%2*+!!
&%(60*!*&2,(%2*&Q!
E3+%/!L!&2%2,&2,4!!!!!!!RD6*42%2,3/!!!!!!!!!!S%+,%/4*!!
<><=#J<<N":!!!!!!!!!!!!O<><<#<#"J"=!!!!!!<><<7:==8J=!
9'':-%./012#0%3"4/01"50%"$%6#"27"8%
E3+%/!L!&2%2,&2,4!&2%/)%+)!)*@,%2*!M!!O<>J8N8A!6O@%0'*!M!<>N:J!
%02*+/%2,@*!P.632P*&,&Q!I+*%2*+!!
&%(60*!*&2,(%2*&Q!
E3+%/!L!&2%2,&2,4!!!!!!!RD6*42%2,3/!!!!!!!!!!S%+,%/4*!!
!O<><:#J";"8#!!!!!!!!!!O<><<#<#"J"=!!!!!!<><<77N88N=!
!! "#!
!
!"#$%&'()*(+'!"#$%"&'(")*+#,-("-.*/+.#*%+#"/'#*&-0+#"-1#*-.*2'-/%-$*,+%*341-*/+*%+(+%(-*,+$"$-'
!
!
!
!"#$%&'()*(,'!"#$%"&'(")*+#,-("-.*/+.#*%+#"/'#*&-0+#"-1#*-.*2'-/%-$*,+%*341-*/+*%+(+%(-*,+$"$-*
under 105
105 - 211
211 - 316
316 - 421
421 - 527
over 527
RESIDUS: 4 Clústers - 1988
under 225
225 - 450
450 - 674
674 - 899
899 - 1124
over 1124
RESIDUS: 4 Clústers - 2006
!! "#!
!
!! "#!
!!"#$%&%''()#*%#+,*%&-#
$%!&'()*+!,&-.+/0!)*!-1)*)%+)%!)0*!234)1)%+*!5/2)0*!3!)*!,/5-&1&%!)0*!&6(*+/*!&57!
89!:9!;! 3!<!,/5-/%)%+*!&57! 0=/76),+3(!2)!*)0),,3/%&1!)0!5/2)0!5>*!&2)'(&+!-)1!&!
)?-03,&1!0&!23*+137(,3@!2)!0)*!2&2)*!)0),+/1&0*!&0!A&10&5)%+!2)!B&+&0(%C&!2)!8D""!3!
:EEF!&!G&1,)0/%&!-)1!H/%&!2)!1),)1,&!-)+3+&I!
!!"!#./0&(-(#'&1-2%3#
J!0&!*)KL)%+!-MK3%&!+1/7)5!0&!23*+137(,3@!)*-&,3&0!2)0*!+1)*!5/2)0*!,0N*+)1!&6(*+&+*9!
+&%+!-)1!&!0)*!)0),,3/%*!2)!8D""!,/5!-)1!0)*!2)!:EEFI!$0*!,0N*+)1*!*=O&%!%(5)1&+!+/+!
/12)%&%+P0/*!)%!4(%,3@!2)0!-)1430!2)!BQR!S)0!-&1+3+!&57!5>*!T/+&%+*U9!2)!5&%)1&!'()!
)0!-135)1!,0N*+)1!>*!)0!'()!,/%,)%+1&!(%&!5&6/1!-1/7&7303+&+!2)!T/+!2=&'()*+!-&1+3+!3!
0=N0+35!)0!'()!5)%C*I!!
J! K1&%*! +1)+*! -/2)5! &4315&1! '()9! 3%2)-)%2)%+5)%+! 2)0! %/571)! 2)! ,0N*+)1*9! 0&!
23*+137(,3@! )*-&,3&0! >*! *3530&1! )%+1)! 0)*! )0),,3/%*! 2)! 8D""! 3! :EEFI! V/+! 3! &3?.9!
)*-),3&05)%+! )%! )0!5/2)0! &57! +1)*! ,0N*+)1*! -/2)5!/7*)1T&1! '()! )0! ,0N*+)1! 8! O&!
-)12(+!-)*!)%+1)!0)*!2()*!)0),,3/%*I!J'()*+&!-W12(&!O&!+3%K(+!,/5!&!,/%*)'LW%,3&!
(%!K(&%C!2=)?+)%*3@!2)0*!,0N*+)1*!:!3!;I!
!"#$"%&&'&%!"#$%&'(&)&)#*"+$%,*%,)-$.)#&%/0$+%$)!)$')$.")-,1$%$'+")0*-$.")2.3"+$%)
($)**+,-.% /$0.1)2% &%*$0.1)2% 3%*$0.1)2.% 4%*$0.1)2.% 5%*$0.1)2.%
&% 8! EIX#XF! EI:F"8! EI8XE#!
3% P! EI<:<<! EI<FDE! EI;<"#!
4% P! P! EI:F:D! EI;8D;!!
&677%
5% P! P! P! EI8"8;!
&% 8! EIX<8:! EI8;8F! EI888:!
3% P! EI<X""! EIX:8F!! EI;<E#!
4% P! P! EI;<F"! EI;8""!
3889%
5% P! P! P! EI::D<!
!
!! ""!
!
!
!
!"#$%&'(()('!"#$%"&'(")*+#,-("-.*/+.#*(.0#$+%#
Clúster 1
Clúster 2
2 Clústers - 1988
Clúster 1
Clúster 2
2 Clústers - 2006
Clúster 1
Clúster 2
Clúster 3
3 clústers - 1988
Clúster 1
Clúster 2
Clúster 3
3 clústers - 2006
Clúster 1
Clúster 2
Clúster 3
Clúster 4
4 Clústers - 1988
Clúster 1
Clúster 2
Clúster 3
Clúster 4
4 Clústers - 2006
!! "#!
!"#$"%&&'(%!"#$%&'$()*+,)-&./%+#.+)!)+0)+,)%1*+,)',2"#+.)31%14+0$)
)$*++,-./% !!"#$ !%&!% !%%% ! "!% !'(!% !)*+,-.% !/*012.% !34*.% !)5.+6% !!7&% !!.$
&011% $%"&'! $'()*! $)++%! $)+&,! $)%+)! $)'&&! $))+'! $))%#! $+)'%! $)%*"! -!
(223% $',,#! $'+&#! $)"))! $),%%! $),**! $)'**! $)'%#! $))%*! $*#*#! -! $)%,%!
!
!"#$"%&&'4%!"#$%&'$()*+,)-&./%+#.+)!)+0)+,)%1*+,)',2"#+.)&%5)*6+")'1%-10+0#")
)$*++,-./% 5$6/7*8% !!"#$ !%&!% !%%% ! "!% !'(!% !)*+,-.% !/*012.% !34*.% !)5.+6% !!7&% !!.$
&% $*("&! $')##! $)(%)! $)++"! $)%""! $)'("! $))+"! $))%,! $*&'%! $)%'(! -!
&011%
(% $',*%! $%'**! $)*%%! $)+#&! $)'&(! $)',#! $))*'! $))*%! $+&*,! $)%,*! -!
&% $%%+'! $'%(,! $)"+"! $),#%! $)"+)! $)'%"! $)'+(! $))%*! $*+*%! -! $)%#+!
(223%
(% $'''#! $',,%! $),**! $)&%'! $)(")! $)'+)! $)')"! $))%*! $+&&%! -! $)%+'!
!
!"#$"%&&'9%!"#$%&'$()*+,)-&./%+#.+)!)+0)+,)%1*+,)',2"#+.)&%5)#.+")'1%-10+0#")
)$*++,-./% 5$6/7*8% !!"#$ !%&!% !%%% ! "!% !'(!% !)*+,-.% !/*012.% !34*.% !)5.+6% !!7&% !!.$
&% $+'#'! $)"%)! $)&&#! $)*#"! $)%,,! $)'(+! $))(+! $))%*! $*%%)! $)'#*! -!
(% $%"('! $'++"! $)*,&! $)+#+! $)%,#! $)'&*! $))+)! $))*'! $+),%! $)%+(! -!&011%
4% $'*("! $%*#)! $)*'%! $)+#*! $)'%*! $)'"&! $))%"! $))*'! $+")+! $)%,&! -!
&% $*)""! $)"*(! $'*"*! $)(('! $)(+%! $)')%! $)'&)! $))'"! $%#'&! -! $)+)(!
(% $'""+! $'+*#! $),''! $)"*(! $)"#+! $)'*&! $)'*,! $))%+! $*&,*! -! $)%&,!(223%
4% $)#,,! $'"'(! $),%"! $)(&%! $)+"(! $)'+'! $))')! $))%*! $+#+&! -! $)%%+!
!
!"#$"%&&':%!"#$%&'$()*+,)-&./%+#.+)!)+0)+,)%1*+,)',2"#+.)&%5)76&#.+)'1%-10+0#")
)$*++,-./% 5$6/7*8% !!"#$ !%&!% !%%% ! "!% !'(!% !)*+,-.% !/*012.% !34*.% !)5.+6% !!7&% !!.$
&% $+(%%! $)&,%! $)"')! $)*+)! $)%+'! $)'('! $))("! $))'#! $*))#! $)',"! -!
(% $*+''! $''#'! $)+%#! $)+",! $)*'*! $)'("! $))+(! $))%"! $*,'(! $)%%%! -!
4% $%*(,! $'&"&! $)*&+! $)+""! $)%*+! $)',+! $))*&! $))**! $+*&'! $)%&(! -!
&011%
9% $'',*! $%(+%! $)%"&! $)+#,! $)')'! $)'"+! $))%&! $))*%! $+""+! $)%,(! -!
&% $*',*! $),"*! $'+#&! $)+"&! $)+"&! $))#,! $)'("! $))'&! $%",,! -! $)+%"!
(% $%'+,! $'*)#! $),)#! $)"&#! $)#%#! $)'*+! $)'+(! $))%(! $*+,%! -! $)%&'!
4% $'+**! $'&%,! $),(*! $),(&! $),&"! $)'*"! $)'%+! $))%*! $+')%! -! $)%,,!
(223%
!
9% $)",(! $'"#+! $)&#,! $)+""! $)+)(! $)'+'! $))#*! $))%%! $('"%! -! $)%)+!
!! "#!
!!"#$%&'()&*(+$($,-'-**(+$)-$./)-',$
$!%&'()*!+&,-.(%%/)!01!2(+,%!,-!3/1+)4!,1!.(253,!,%!5)/1./5/!+,!5*)-/261/*7!80,!39!,1!
.(253,!3*13!%*!:(1+*3!+&*;0-3!.(2!,%!1(2:),!+,!5*)42,3),-!+,%!2(+,%!<-/25%/./3*3=>!
$!%*!?*0%*!@@>@!,-!),-02,/A,1!%,-!+0,-!,/1,-!80,!-&'*1!B,3!-,)C/)!5,)!*! %*!C*%/+*./D!
+,%-!2(+,%->!E&01*!:*1+*!+/-5(-,2!+,!%*!-02*!+,%-!),-/+0-!*%!80*+)*37!.(2!2,1()-!
-/F0/1! *80,-3-!2*;()! -,)4! %&*;0-3! +,%!2(+,%! *! %,-! +*+,->! ?*%! /! .(2! 9-! +&,-5,)*)7! %*!
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C4%/+->!?*12*3,/A7!-/!*0F2,13,2!,%!1(2:),!+,!.%G-3,)-!,1!80*3),7!*%,-'(),-!(:3,1/2!
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path <-"/Users/mariamontondomingo/Documents/" 
 
library(MASS) 
library(lattice) 
library(coda) 
library(R2WinBUGS) 
library(sp) 
library(maptools) 
library(rgl) 
library(ca) 
 
zrp88 <- read.table(paste(path,"Projecte/dades/1988.txt",sep=""), sep 
= "\t", header=T) 
zrp06 <- read.table(paste(path,"Projecte/dades/2006.txt",sep=""), sep 
= "\t", header=T) 
zrp<-matrix(1:248) 
colnames(zrp)<-("codi") 
districtes <- 
read.table(paste(path,"Projecte/dades/districtes.txt",sep=""), sep = 
"\t", header=T) 
zrp88<-cbind(zrp88,zrp) 
zrp06<-cbind(zrp06,zrp) 
chisq.test(zrp88[3:12]) 
chisq.test(zrp06[5:14]) 
 
#Mapes amb la distribució dels vots per zrp 
dades<-zrp88[1:248,3:12] 
dades<-zrp06[1:248,5:14] 
colo=heat.colors(10, alpha = 1) 
brks<-c(-1,1,2,3,4,5,6,7,8,9,11) 
corresp(dades) 
 
! "#!
#Variables i observacions. Distàncies no interpretables 
biplot(corresp(dades,nf=2)) 
 
partits<-corresp(dades,nf=2)$cscore 
districte1<-corresp(dades,nf=2)$rscore[1:37,] 
districte2<-corresp(dades,nf=2)$rscore[38:72,] 
districte3<-corresp(dades,nf=2)$rscore[73:90,] 
districte4<-corresp(dades,nf=2)$rscore[91:101,] 
districte5<-corresp(dades,nf=2)$rscore[102:121,] 
districte6<-corresp(dades,nf=2)$rscore[122:144,] 
districte7<-corresp(dades,nf=2)$rscore[145:171,] 
districte8<-corresp(dades,nf=2)$rscore[172:197,] 
districte9<-corresp(dades,nf=2)$rscore[198:218,] 
districte10<-corresp(dades,nf=2)$rscore[219:248,] 
 
anys<-c(1988,1992,1995,1999,2003,2006) 
n<-1 
 
plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Zones de 
recerca petita",anys[n]), cex.main=1.0, font.main=2.5) 
text(partits,labels=rownames(partits),col="black") 
text(districte1,labels=rownames(districte1),col=colors()[652]) 
text(districte2,labels=rownames(districte2),col=colors()[498]) 
text(districte3,labels=rownames(districte3),col=colors()[552]) 
text(districte4,labels=rownames(districte4),col=colors()[118]) 
text(districte5,labels=rownames(districte5),col=colors()[454]) 
text(districte6,labels=rownames(districte6),col=colors()[491]) 
text(districte7,labels=rownames(districte7),col=colors()[129]) 
text(districte8,labels=rownames(districte8),col=colors()[256]) 
text(districte9,labels=rownames(districte9),col=colors()[139]) 
text(districte10,labels=rownames(districte10),col=colors()[151]) 
 
plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 1: 
Ciutat Vella", anys[n])) 
text(partits,labels=rownames(partits),col="black") 
text(districte1,labels=rownames(districte1),col=colors()[652]) 
 
plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 2: 
Eixample", anys[n])) 
text(partits,labels=rownames(partits),col="black") 
text(districte2,labels=rownames(districte2),col=colors()[498]) 
 
plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 3: 
Sants-Montjuïc", anys[n])) 
text(partits,labels=rownames(partits),col="black") 
text(districte3,labels=rownames(districte3),col=colors()[552]) 
 
plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 4: 
Les Corts", anys[n])) 
text(partits,labels=rownames(partits),col="black") 
text(districte4,labels=rownames(districte4),col=colors()[118]) 
 
! ""!
plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 5: 
Sarrià-Sant Gervasi", anys[n])) 
text(partits,labels=rownames(partits),col="black") 
text(districte5,labels=rownames(districte5),col=colors()[454]) 
 
plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 6: 
Gràcia", anys[n])) 
text(partits,labels=rownames(partits),col="black") 
text(districte6,labels=rownames(districte6),col=colors()[491]) 
 
plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 7: 
Horta-Guinardó", anys[n])) 
text(partits,labels=rownames(partits),col="black") 
text(districte7,labels=rownames(districte7),col=colors()[129]) 
 
plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 8: 
Nou Barris", anys[n])) 
text(partits,labels=rownames(partits),col="black") 
text(districte8,labels=rownames(districte8),col=colors()[256]) 
 
plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 9: 
Sant Andreu", anys[n])) 
text(partits,labels=rownames(partits),col="black") 
text(districte9,labels=rownames(districte9),col=colors()[139]) 
 
plot(districte1,col=0,xlim=c(-3,4),ylim=c(-3,5), main=c("Districte 10: 
Sant Martí", anys[n])) 
text(partits,labels=rownames(partits),col="black") 
text(districte10,labels=rownames(districte10),col=colors()[151]) 
 
#ubicar els districtes segons els colors al mapa de zrp de barcelona. 
colo<-
c(colors()[652],colors()[498],colors()[552],colors()[118],colors()[454
],colors()[491],colors()[129],colors()[256],colors()[139],colors()[151
]) 
brks<-c(1:11) 
col_orig <- read.shape(paste(path,"/Projecte/mapes 
zrp/gzrp.shp",sep="")) 
zrpBcn <- Map2poly(col_orig, as.character(col_orig$att.data$OBJECTID)) 
ZRP <- readShapePoly(paste(path,"/Projecte/mapes 
zrp/gzrp.shp",sep="")) 
ZRP <- ZRP[order(ZRP$ZRP) ,] 
ZRPD <- unionSpatialPolygons(ZRP ,ZRP$DTE ) 
sapply(slot(ZRPD , "polygons"), function(i) slot(i, "ID")) 
 
plot(zrpBcn, main="Mapa de Barcelona per districtes", 
col=colo[findInterval(col_orig$att.data$DTE,brks, 
all.inside=TRUE)],forcefill=FALSE,axes=F,xlab="",ylab="") 
legendtext=cbind("1. Ciutat Vella", "2. Eixample", "3. Sants-
Montjuïc", "4. Les Corts", "5. Sarrià-Sant Gervasi", "6. Gràcia", "7. 
Horta-Guinardó", "8. Nou Barris", "9. Sant Andreu", "10. Sant Martí"); 
legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
! "##!
title="",adj=c(0,0.6)) 
# zrp 121 
colo<-c(rep("grey",120),"red",rep("grey",127)) 
brks<-c(1:248) 
plot(zrpBcn, main="Zona de recerca petita 121", 
col=colo[findInterval(col_orig$att.data$ZRP,brks, 
all.inside=TRUE)],forcefill=FALSE,axes=F,xlab="",ylab="") 
 
##############   LLEGIM  DADES  
#passem la taula de compteig a proporcions respecte el total 
d'electors 
prop88<-zrp88 
for (i in 2:12) { 
 for (j in 1:248) { 
  prop88[j,i]<-zrp88[j,i]/zrp88[j,1] 
 } 
} 
TAULA88 <- rbind(cbind(prop88$codi[1:248], prop88[1:248,1], 
prop88[1:248,2],prop88[1:248,3],prop88[1:248,4],prop88[1:248,5],prop88
[1:248,6],prop88[1:248,7],prop88[1:248,8],prop88[1:248,9],prop88[1:248
,10],prop88[1:248,11],prop88[1:248,12],rep(0,248)))  
for (i in 1:248) { 
   for (j in 1:248) { 
    if 
(as.numeric(substring(col_orig$att.data$ZRP[i],1,3))==TAULA88[j,1])  
    TAULA88[j,14] <- i 
  } 
 } 
TAULA_88 <- TAULA88[order(TAULA88[,14]),] 
 
prop06<-zrp06 
for (i in 4:14) { 
 for (j in 1:248) { 
  prop06[j,i]<-zrp06[j,i]/zrp06[j,3] 
 } 
} 
TAULA06 <- rbind(cbind(prop06$codi[1:248], prop06$Electors[1:248], 
prop06$Votants[1:248],prop06$Nuls[1:248],prop06$Blancs[1:248],prop06$P
P[1:248],prop06$Cs[1:248],prop06$CIU[1:248],prop06$ERC[1:248],prop06$I
CV.EUIA[1:248],prop06$PSC.CPC[1:248],prop06$Altres[1:248],prop06$Abste
ncio[1:248],rep(0,248)))  
for (i in 1:248) { 
   for (j in 1:248) { 
    if 
(as.numeric(substring(col_orig$att.data$ZRP[i],1,3))==TAULA06[j,1])  
    TAULA06[j,14] <- i 
  } 
 } 
TAULA_06 <- TAULA06[order(TAULA06[,14]),] 
 
! "#"!
etiq88<-cbind("zrp","Electors","Votants","Nuls","Blancs","Aliança 
Popular", "Centre Democràtic i Social","Convergència i Unió", 
"Esquerra Republicana de Catalunya","Iniciativa per Catalunya","Partit 
dels Socialistes de Catalunya - PSOE","Altres","Abstencions") 
etiq06<-cbind("zrp","Electors","Votants","Nuls","Blancs","Partit 
Popular", "Ciudadanos - Partido de la Ciudadanía","Convergència i 
Unió", "Esquerra Republicana de Catalunya","Iniciativa per Catalunya 
Verds - Esquerra Unida i Alternativa","Partit dels Socialistes de 
Catalunya - Ciutadans Pel Canvi","Altres","Abstencions") 
 
posicio<-3 #Votants 
posicio<-4 #Nuls 
posicio<-5 #Blancs 
posicio<-6 #AP-PP 
posicio<-8 #CIU 
posicio<-9 #ERC 
posicio<-10 #IC-ICV.EUIA 
posicio<-11 #PSC-PSOE-PSC.CPC 
posicio<-12 #Altres 
posicio<-13 #Abstencions 
 
q25<-quantile(c(TAULA_06[,posicio], TAULA_88[,posicio]), 0.25) 
q50<-quantile(c(TAULA_06[,posicio], TAULA_88[,posicio]), 0.5) 
q75<-quantile(c(TAULA_06[,posicio], TAULA_88[,posicio]), 0.75) 
breaks <- c(-1, q25, q50, q75, 2) 
colo<-gray(4:0 /4) 
legendtext=leglabs(paste(round(breaks*100,2),"%")) 
 
plot(zrpBcn, col=colo[findInterval(TAULA_88[1:248,posicio], breaks, 
all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
title="",adj=c(0,0.6)) 
mtext(1988, side=3,line = 1, cex=2, adj=0.5) 
plot(ZRPD, lwd=3, add=T) 
 
plot(zrpBcn, col=colo[findInterval(TAULA_06[1:248,posicio], breaks, 
all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
title="",adj=c(0,0.6)) 
mtext(2006, side=3,line = 1, cex=2, adj=0.5) 
plot(ZRPD, lwd=3, add=T) 
 
# CDS 
q25_CDS<-quantile(TAULA_88[,7],0.25) 
q50_CDS<-quantile(TAULA_88[,7],0.5) 
q75_CDS<-quantile(TAULA_88[,7],0.75) 
breaks_CDS <- c(-1,q25_CDS,q50_CDS,q75_CDS,2) 
colo<-gray(4:0 /4) 
legendtext=leglabs(paste(round(breaks_CDS*100,2),"%")) 
 
! "#$!
plot(zrpBcn, col=colo[findInterval(TAULA_88[1:248,7], breaks_CDS, 
all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
title="",adj=c(0,0.6)) 
mtext(1988, side=3,line = 1, cex=2, adj=0.5) 
plot(ZRPD, lwd=3, add=T) 
 
# C's 
q25_CS<-quantile(TAULA_06[,7],0.25) 
q50_CS<-quantile(TAULA_06[,7],0.5) 
q75_CS<-quantile(TAULA_06[,7],0.75) 
breaks_CS <- c(-1,q25_CS,q50_CS,q75_CS,2) 
colo<-gray(4:0 /4) 
legendtext=leglabs(paste(round(breaks_CS*100,2),"%")) 
 
plot(zrpBcn, col=colo[findInterval(TAULA_06[1:248,7], breaks_CS, 
all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
title="",adj=c(0,0.6)) 
mtext(2006, side=3,line = 1, cex=2, adj=0.5) 
plot(ZRPD, lwd=3, add=T) 
 
 
!"#$%&$'()*&$)*$+$,&-./*0.$
model {  
   for (i in 1 : I) {      
          X[i,1:K] ~ dmulti( theta[z[i], 1:K] , n[i]  ) 
          n[i] <- sum(X[i,])  
   z[i]~dcat(p[1:3]) 
   } 
   theta[1, 1:K]~ddirch(alpha[]) 
  theta[2, 1:K]~ddirch(alpha[]) 
  theta[3, 1:K]~ddirch(alpha[]) 
  p[1:3]~ddirch(alpha2[]) 
} 
! "#$!
!"#$!%&'()($*'+),-.$/-'$012-'$2-$#$*10/1%-%,)$
 
path <-"/Users/mariamontondomingo/Documents/"  
library(MASS) 
library(lattice) 
library(coda) 
library(R2WinBUGS) 
library(sp) 
library(maptools) 
library(Rlab) 
library(rgl) 
library(gpclib) 
library(Matrix) 
library(spdep) 
 
##############   LLEGIM  DADES   ############################# 
M88 <- read.table(paste(path,"Projecte/dades/1988.txt",sep=""), sep = 
"\t", header=T) 
M06 <- read.table(paste(path,"Projecte/dades/2006.txt",sep=""), sep = 
"\t", header=T) 
 
colnames(M88)<-c("Electors", "Votants", "Nuls", "Blancs", "PP", 
"CDS","CiU", "ERC", "IC","PSC", "Altres", "Abstencio") 
colnames(M06)<-c("Districte", 
"zrp","Electors","Votants","CiU","PSC","PP", "ERC","IC", 
"Cs","Altres", "Blancs","Nuls","Abstencio") 
 
########## DADES PEL WINBUGS  ####### 
m06 <- matrix(0, nrow = dim(M06)[1], ncol = 10) 
m88 <- matrix(0, nrow = dim(M88)[1], ncol = 10) 
 
####2006 
Agregar <- function(DAT) { 
dat <- matrix(0, nrow = dim(DAT)[1], ncol = 10) 
for (i in 1:dim(DAT)[1]) {  
 dat[i,1] <- DAT$CiU[i] 
 dat[i,2] <- DAT$PSC[i] 
 dat[i,3] <- DAT$PP[i] 
 dat[i,4] <- DAT$IC[i] 
 dat[i,5] <- DAT$ERC[i] 
 dat[i,6] <- DAT$Altres[i] 
 dat[i,7] <- DAT$Blancs[i] 
 dat[i,8] <- DAT$Nuls[i] 
 dat[i,9] <- DAT$Abstencio[i] 
 dat[i,10] <-DAT$Cs[i] 
 } 
 return(dat) 
} 
m06 <- Agregar(M06) 
 
! "#$!
#1988 
Agregar <- function(DAT) { 
dat <- matrix(0, nrow = dim(DAT)[1], ncol = 10) 
for (i in 1:dim(DAT)[1]) {  
 dat[i,1] <- DAT$CiU[i] 
 dat[i,2] <- DAT$PSC[i] 
 dat[i,3] <- DAT$PP[i] 
 dat[i,4] <- DAT$IC[i] 
 dat[i,5] <- DAT$ERC[i] 
 dat[i,6] <- DAT$Altres[i] 
 dat[i,7] <- DAT$Blancs[i] 
 dat[i,8] <- DAT$Nuls[i] 
 dat[i,9] <- DAT$Abstencio[i] 
 dat[i,10] <-DAT$CDS[i] 
 } 
 return(dat) 
} 
m88 <- Agregar(M88) 
 
##########  WINBUGS  BARREJA  ####### 
n_clusters<-3 
parameters <- c("theta","p","z") 
n_zrp<-dim(m06)[1] 
n_categories<-dim(m06)[2] 
 
inigrup<-rep(1,n_zrp) 
aleat <- runif(n_zrp, 0, 1) 
 
for (i in 1:n_zrp) 
 { 
  if (((1/n_clusters)<=aleat[i]) && (aleat[i]<(2/n_clusters))) 
inigrup[i]<-2 
  else if (aleat[i]>=(2/n_clusters)) inigrup[i]<-3  
 } 
 
initheta88_06 <- matrix(1/n_categories, nrow = n_clusters, ncol 
=n_categories) 
inits88_06 <-list(list(theta =initheta88_06, p=rep(1/n_clusters, 
n_clusters), z = inigrup)) 
 
data88 <- list( I = n_zrp, K = n_categories, X = m88 ,alpha = 
rep(1,n_categories), alpha2 = rep(1,n_clusters)) 
 
WINE <- "/Applications/Darwine/Wine.bundle/Contents/bin/wine" 
WINEPATH <- "/Applications/Darwine/Wine.bundle/Contents/bin/winepath" 
 
Iter  <- 5000 
Burn  <- 500 
Thin  <- 10 
Chain <- 1 
llavor  <- trunc(runif(1,0,1999999999),10) 
 
! "#$!
barreja88<- bugs (data88, inits88_06, parameters.to.save=parameters, 
model.file=paste(path,"Projecte/models/barreja_3cl.txt",sep=""), 
n.iter=(Iter*Thin+Burn), n.burnin=Burn, n.thin=Thin, n.chains=Chain, 
n.sims=n.iter, bugs.seed=llavor, 
bugs.directory="/Users/mariamontondomingo/.wine/drive_c/Archivos de 
Programa/WinBUGS14", useWINE=T, newWINE=T, WINE=WINE, 
WINEPATH=WINEPATH, debug=F, DIC=F) 
 
inigrup<-rep(1,n_zrp) 
aleat <- runif(n_zrp, 0, 1) 
 
for (i in 1:n_zrp) 
 { 
  if (((1/n_clusters)<=aleat[i]) && (aleat[i]<(2/n_clusters))) 
inigrup[i]<-2 
  else if (aleat[i]>=(2/n_clusters)) inigrup[i]<-3  
 } 
 
initheta88_06 <- matrix(1/n_categories, nrow = n_clusters, ncol 
=n_categories) 
inits88_06 <-list(list(theta =initheta88_06, p=rep(1/n_clusters, 
n_clusters), z = inigrup)) 
 
data06 <- list( I = n_zrp, K = n_categories, X = m06, alpha = 
rep(1,n_categories), alpha2 = rep(1,n_clusters)) 
 
llavor  <- trunc(runif(1,0,1999999999),10) 
 
barreja06<-bugs(data06, inits88_06, parameters.to.save=parameters, 
model.file=paste(path,"Projecte/models/barreja_3cl.txt",sep=""), 
n.iter=(Iter*Thin+Burn), n.burnin=Burn, n.thin=Thin, n.chains=Chain, 
n.sims=n.iter, bugs.seed=llavor, 
bugs.directory="/Users/mariamontondomingo/.wine/drive_c/Archivos de 
Programa/WinBUGS14", useWINE=TRUE, newWINE=TRUE, WINE=WINE, 
WINEPATH=WINEPATH, debug=F, DIC=FALSE) 
 
#paràmetres 
barreja88$mean$theta 
barreja88$mean$p 
 
barreja06$mean$theta 
barreja06$mean$p 
 
dim(barreja06$sims.list$z) 
hist(barreja06$sims.list$p) 
dim(barreja06$sims.list$theta) 
 
#sortides ordenades de més CIU a menys. 
s_1988<-barreja88$sims.list 
s_1988$theta[,1,]<-barreja88$sims.list$theta[,2,] 
s_1988$p[,1]<-barreja88$sims.list$p[,2] 
s_1988$theta[,2,]<-barreja88$sims.list$theta[,1,] 
! "#$!
s_1988$p[,2]<-barreja88$sims.list$p[,1] 
s_1988$theta[,3,]<-barreja88$sims.list$theta[,3,] 
s_1988$p[,3]<-barreja88$sims.list$p[,3] 
 
for (i in 1:Iter){ 
 for (j in 1:n_zrp){ 
  if (barreja88$sims.list$z[i,j]==1) s_1988$z[i,j]<-2 
  if (barreja88$sims.list$z[i,j]==2) s_1988$z[i,j]<-1 
  } 
 } 
  
#sortides ordenades de més CIU a menys. 
s_2006<-barreja06$sims.list 
#s_2006$theta[,1,]<-barreja06$sims.list$theta[,3,] 
#s_2006$p[,1]<-barreja06$sims.list$p[,3] 
#s_2006$theta[,2,]<-barreja06$sims.list$theta[,2,] 
#s_2006$p[,2]<-barreja06$sims.list$p[,2] 
#s_2006$theta[,3,]<-barreja06$sims.list$theta[,1,] 
#s_2006$p[,3]<-barreja06$sims.list$p[,1] 
# 
#for (i in 1:Iter){ 
# for (j in 1:n_zrp){ 
#  if (barreja06$sims.list$z[i,j]==1) s_2006$z[i,j]<-3 
#  if (barreja06$sims.list$z[i,j]==2) s_2006$z[i,j]<-2 
#  if (barreja06$sims.list$z[i,j]==3) s_2006$z[i,j]<-1 
#  } 
# } 
#  
 
#1988 
any<-s_1988 
i<-2 
i<-3 
j<-1 
j<-2 
#theta i / theta j 
lth1 <- log(any$theta[,i,1]/any$theta[,j,1]) 
lth2 <- log(any$theta[,i,2]/any$theta[,j,2]) 
lth3 <- log(any$theta[,i,3]/any$theta[,j,3]) 
lth4 <- log(any$theta[,i,4]/any$theta[,j,4]) 
lth5 <- log(any$theta[,i,5]/any$theta[,j,5]) 
lth6 <- log(any$theta[,i,6]/any$theta[,j,6]) 
lth7 <- log(any$theta[,i,7]/any$theta[,j,7]) 
lth8 <- log(any$theta[,i,8]/any$theta[,j,8]) 
lth9 <- log(any$theta[,i,9]/any$theta[,j,9]) 
lth10 <- log(any$theta[,i,10]/any$theta[,j,10]) 
 
names88<-
c("CiU","PSC","PP","IC","ERC","Altres","Blancs","Nuls","Abstencio","CD
S") 
 
 
! "#$!
boxplot(lth1,lth2,lth3,lth4,lth5,lth6,lth7,lth8,lth9,lth10,names=names
88, ylim=c(-1.5,1.5)) 
mtext("Perfil eleccions 1988", side=3, line = 1.8, cex=1.8) 
abline(h=0) 
 
#2006 
any<-s_2006 
i<-2 
i<-3 
j<-1 
j<-2 
#theta i / theta j 
lth1 <- log(any$theta[,i,1]/any$theta[,j,1]) 
lth2 <- log(any$theta[,i,2]/any$theta[,j,2]) 
lth3 <- log(any$theta[,i,3]/any$theta[,j,3]) 
lth4 <- log(any$theta[,i,4]/any$theta[,j,4]) 
lth5 <- log(any$theta[,i,5]/any$theta[,j,5]) 
lth6 <- log(any$theta[,i,6]/any$theta[,j,6]) 
lth7 <- log(any$theta[,i,7]/any$theta[,j,7]) 
lth8 <- log(any$theta[,i,8]/any$theta[,j,8]) 
lth9 <- log(any$theta[,i,9]/any$theta[,j,9]) 
lth10 <- log(any$theta[,i,10]/any$theta[,j,10]) 
 
names06<-
c("CiU","PSC","PP","IC","ERC","Altres","Blancs","Nuls","Abstencio","Cs
") 
 
boxplot(lth1,lth2,lth3,lth4,lth5,lth6,lth7,lth8,lth9,lth10,names=names
06, ylim=c(-1.5,1.5)) 
mtext("Perfil eleccions 2006", side=3, line = 1.8, cex=1.8) 
abline(h=0) 
 
 
###  colors mapes   
colo=topo.colors(3, alpha = 0.5) 
brks <- c(-1,2,3,4) 
legendtext=leglabs(brks) 
legendtext[1]="Clúster 1" 
legendtext[2]="Clúster 2" 
legendtext[3]="Clúster 3" 
 
col_orig <- read.shape(paste(path,"/Projecte/mapes 
zrp/gzrp.shp",sep="")) 
zrpBcn <- Map2poly(col_orig, as.character(col_orig$att.data$OBJECTID)) 
plot(zrpBcn) 
zrpBcn2 <- readShapePoly(paste(path,"/Projecte/mapes 
zrp/gzrp.shp",sep="")) 
 
## ordenar per que es correspongui amb les dades 
ZRP <- zrpBcn2[order(zrpBcn2$ZRP),] 
ZRPD <- unionSpatialPolygons(ZRP,ZRP$DTE ) 
sapply(slot(ZRPD , "polygons"), function(i) slot(i, "ID")) 
! "#$!
 
#càlcul de la moda 
moda<- matrix(ncol=2, nrow=n_zrp) 
for (i in 1:n_zrp){ 
  moda[i,1]<-s_1988$z[,i][which.max(s_1988$z[,i])] 
  moda[i,2]<-s_2006$z[,i][which.max(s_2006$z[,i])] 
 }  
taula<-matrix(ncol=4, nrow=n_zrp) 
taula[,1]<-M06$zrp[1:n_zrp] 
taula[,2]<-moda[,1] 
taula[,3]<-moda[,2] 
taula[,4]<-rep(0,248) 
 
n_anys<-2 
for (i in 1:n_zrp) { 
   for (j in 1:n_zrp) { 
    if (as.numeric((col_orig$att.data$ZRP[i]))==taula[j,1]) 
taula[j,n_anys+2] <- i 
  } 
 } 
TAULA2 <- taula[order(taula[,n_anys+2]),] 
 
plot(zrpBcn, col=colo[findInterval(TAULA2[1:n_zrp,2], brks, 
all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
   legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
title="") 
  mtext("3 Clústers - 1988", side=3, line =1.5, cex=2) 
plot(ZRPD, lwd=2, add=T) 
 
plot(zrpBcn, col=colo[findInterval(TAULA2[1:n_zrp,3], brks, 
all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
   legend("bottomleft", legend=legendtext,  fill=colo, bty="n", 
title="") 
  mtext("3 Clústers - 2006", side=3, line =1.5, cex=2) 
plot(ZRPD, lwd=2, add=T) 
 
#### càlcul dels residus del model barreja88 #### 
r_88<-rep(0,n_zrp) 
for (i in 1:n_zrp){ 
  for (j in 1:n_categories){ 
     den<-sum(data88$X[i,])*(mean(s_1988$theta[,moda[i,1],j])) 
     obs<-data88$X[i,j] 
     rij<-(obs-den)^2/den 
     den<-0 
     obs<-0 
     rij_est<-0 
     r_88[i]<-r_88[i]+rij 
     rij<-0  
  } 
} 
d2_88<-sum(r_88) 
 
! "#$!
#### càlcul dels residus del model barreja06 #### 
r_06<-rep(0,n_zrp) 
for (i in 1:n_zrp){ 
  for (j in 1:n_categories)  { 
     den<-sum(data06$X[i,])*(mean(s_2006$theta[,moda[i,1],j])) 
     obs<-data06$X[i,j] 
     rij<-(obs-den)^2/den 
     den<-0 
     obs<-0 
         r_06[i]<-r_06[i]+rij 
     rij<-0 
  } 
} 
d2_06<-sum(r_06) 
 
r_88 
d2_88 
r_06 
d2_06 
 
plot(r_88) 
plot(r_06) 
which.max(r_88) 
which.max(r_06) 
 
brks_88<-c(-
1,(1/6)*max(r_88),(1/3)*max(r_88),(1/2)*max(r_88),(2/3)*max(r_88),(5/6
)*max(r_88),max(r_88)+1) 
brks_06<-c(-
1,(1/6)*max(r_06),(1/3)*max(r_06),(1/2)*max(r_06),(2/3)*max(r_06),(5/6
)*max(r_06),max(r_06)+1) 
 
#taula residus quadrat 
###  mapes   
taula_residus<-matrix(ncol=4, nrow=n_zrp) 
taula_residus[,1]<-M06$zrp[1:n_zrp] 
taula_residus[,2]<-r_88 
taula_residus[,3]<-r_06 
taula_residus[,4]<-rep(0,248) 
 
n_anys<-2 
i<-1 
for (i in 1:n_zrp) { 
   for (j in 1:n_zrp) { 
    if 
(as.numeric((col_orig$att.data$ZRP[i]))==taula_residus[j,1]) 
taula_residus[j,n_anys+2] <- i 
  } 
 } 
 
taula_res_ord <- taula_residus[order(taula_residus[,n_anys+2]),] 
 
! ""#!
#colors_res<-rainbow(6,start=0.15, end=.72, alpha=.8) 
colors_res<-gray(6:0/6) 
 
plot(zrpBcn, col=colors_res[findInterval(taula_res_ord[1:n_zrp,2], 
brks_88, all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
   legend("bottomleft", legend=leglabs(round(brks_88,0)), 
fill=colors_res, bty="n", title="") 
  mtext("RESIDUS: 3 Clústers - 1988", side=3, line = 1.5, 
cex=2) 
  plot(ZRPD, lwd=2, add=T) 
   
plot(zrpBcn, col=colors_res[findInterval(taula_res_ord[1:n_zrp,3], 
brks_06, all.inside=TRUE)], forcefill=FALSE,axes=F,xlab="",ylab="") 
   legend("bottomleft",legend=leglabs(round(brks_06,0)),  
fill=colors_res, bty="n", title="") 
  mtext("RESIDUS: 3 Clústers - 2006", side=3, line = 1.5, 
cex=2) 
  plot(ZRPD, lwd=2, add=T) 
   
#Índex de Moran 
neighbours<-poly2nb(zrpBcn, queen=TRUE) 
spatialWeights<-nb2listw(neighbours,style="B") 
 
moran.test(taula_res_ord[,2], listw=spatialWeights) 
moran.test(taula_res_ord[,3], listw=spatialWeights) 
 
moran.test(taula_res_ord[,2], listw=spatialWeights, 
randomisation=FALSE) 
moran.test(taula_res_ord[,3], listw=spatialWeights, 
randomisation=FALSE) 
!
!
!!
!
!
!
